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EXECUTIVE SUMMARY

What Do We Really Know about Collegians’
Scholastic Achievement?
Historically, the American public has accepted at face value
the claims made by colleges and universities about the qual-
ity of postsecondary education (Pascarella and Terenzini
1991). Inquiry into their academic performance was unnec-
essary because scholastic rigor and excellence were tautol-
ogous. Recently, however, our conceptions of the postsec-
ondary experience are changing. incorporating a more
cynical and critical perspective. In consequence, a large
number of colleges and universities have instituted assess-
ment programs gimed at their core courses, their gener:l
education curricula, or their liberal studies programs.
Despite widespread use of outcomes assessment in
American higher education, surprisingly little information is
publicly available about what college students know and
what skills they possess. The College Basic Academic Sub-
jects Examination (College BASE), a first attempt to record
nationally the achievement in general education for our
college-level population, addresses this dearth of informa-
tion about what collegians know and can do.

What Is College BASE, and Who Was Tested?

College BASE is a criterion-referenced achievement test fo-
cusing on the degree to which students have mastered par-
ticular skills and competencies consistent with the comple-
tion of general education coursework (Osterlind and Merz
1990). Used by 56 colleges and universities, it includes
scores for 74,5335 students tested between 1988 and 1993,
This very large population of examinees makes College
BASE perhaps the largest study of its kind ever. The sample
of institutions and of students tested within any given cam-
pus was not random, but by convenience. Still, by size
alone, this study represents a considerable number of stu-
dents and institutions. Unlike other commercially available
measures of general education outcomes, College BASE is,
in fact. the only test for college-level audiences to meet the
technical criteria [or being “criterion-referenced.” While ap-
proximately two-thirds of the items in College BASE assess
high-level. cognitive reasoning skills, the remaining one-
third of the items assess important, factual knowledge
(Osterlind and Merz 1990).

Schaolastic Achicrement in CGeneral Education
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College BASE assesses achievement in four subject areas:
English, mathematics, science. and social studies. Subject-
area scores are built on content “clusters,” which in turn are
based on “skills.” For example, English scores are based on
two content clusters: reading and literature, and writing.
Mathematics scores are based on three clusters: general
mathematics, algebra, and geometry. (Calculus is not
included as another cluster, because it is not typically a part
of a university's general education curriculum.) Cluster
scores derive from the particular skills inherent to a given
subject. For example, the cluster reading and literature com-
prises the skills of reading critically, reading analytically. and
understanding literature. In total, the exam includes four
subjects, nine clusters, and 23 skills.

In addition to examining test scores for the population of
students generally, data were also analyzed by subpopula-
tion along four categorical variables: sex, ethnic heritage.
class standing. and age. Each variable has distinct features
that divide it into meaningful units.

What Do Collegians Really Know about

General Education Subjects?

The findings of the study suggest that wide differences exist
in collegians’ achievement in general education and that
dissimilitude in achievement is especially pronounced for
particular subpopulations, especially by race. Two main
findings emerge from the first level of data interpretation,
simple mean scores for the four subjects. First, scores in
three of the four subject areas (mathematics, science, and
social studies) are very close to cach other and may be inter-
preted to mean that collegians’ global level of achievement
among these areas is about relatively equal. English, how-
ever, falls behind the other areas by several points. repre-
senting a truly significant difference.

Throughout all of the area tests, and regardless of whether
one looks at data from the gross subject level or at the more
detailed cluster and skill levels, the sexes differ in achieve-
ment. In English, for example, the data clearly show that fe-
mules far outperform males. In the three other subjects, how-
cver—mathematics, science, and social studies—males evi-
dently demonstrate superior knowledge over females, And
this trend seems to carry forward into analysis by cluster and
skill level,




Interethnic differences are not consistent. For example,
enormous disparity exists within the Asian population be-
tween achievement in mathematics and achievement in the
three other subjects, especially when contrasted to English.
Within the Hispanic subpopulation, social studies scores are
significantly stronger than scores in the other areas. Achieve-
ment across subjects is more uniform for Caucasians than it
is for any other ethnic heritage classification, and it is most
dissimilar for Asians/Pacific Islanders.

Most alarming, however, are the findings between and
among the race groupings. In this arca, differences are pro-
found and pronounced. In mathematics, Asian students out-
perform all other groups, whereas Caucasians’ achievement
outstrips all other groups in English, science. and social stud-
ies. Blacks/African Americans lag far behind the achicvement
of all other ethnic heritage groups in every area assessed. In
some cases, the gap between Blacks'/African Americans’
achievement and the other groups is so wide it is more than
just alarming. It is frightening.

What Are the Implications of College BASE? What
Further Research Is Called For?

" The implications of the findings from this study are many
and varied, and include the necessity for special programs
for low-achicving students and more opportunities to extend
the collegiate experience for high achievers. Mostly, how-
ever. the findings show the vast differences within the popu-
lation of college students. The full report contains consider-
able discussion about the significance and implications of
the study’s findings.

At this point in our history of higher education, it would
be worthwhile to systematically saumple the achievement of
students who are pursuing formal postsecondary education
in a nationally based research project. These findings and
their interpretations show that achievement in general edu-
cation among collegians is a complex and intriguing arena
for exploration. Findings and conclusions are at once dis-
turbing and cnlightening. But at least by a national look at
the achievement of college-level students in general educa-
tion, we begin to gain insight into evaluating the quality and
effectiveness of American higher education,

Scholastic Achieeement in General Fdncation
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FOREWORD

Efforts to foster quality and excellence in higher education
and to link quality performance with an institution’s educa-
tional mission have moved from curiosity about innovation
to the early phase of implementation. Linking performance
with outcomes continues to be emphasized. The theme of
the 1997 annual meeting of the Middle States Association of
Colleges and Schools, for example, was “accreditation and
quality assurance,” while that for the 1998 annual meeting of
the National Education Association is “on the cutting edge of
quality: the power of collective action in higher education.”
President Clinton included in his 1998 budget for the U.S.
Department of Commerce funds to recognize excellence in
education through the annual Malcolm Baldrige National
Quality Awards, and although Congress did not appropriate
these funds, the National Institute for Standards and Tech-
nology has developed educational criteria in anticipation that
such awards will be approved in future budgets. The August
15. 1997, issue of the Chronicle of Higher Education (p. A23)
reported that, in a survey of state higher education officials,
“more than half of the states expect to have embraced the
idea of holding public colleges financially accountable for
their performance. .. .~

This interest in linking performance and outcomes is more
than just a puassing fancy. It is a significant change in society's
fundamental belief about education. Educators’ old philoso-
phy that "you cannot measure what we value™ is giving way
to a public philosophy that -if you are not measuring it. you
do not value it.” Concurrently, a belief among faculty that “if
we do our best, we have quality™ is giving way to a value
that “it's not quality unless it supports the educational mis-
sion of the institution.” This value recognizes the interreka-
tionship and interdependency of programs within an institu-
tion and between curricular areas.

This report by Steven J. Osterlind. protessor of educa-
tional psychology in the College of Education and director of
graduate studies at the University of Missouri-Columbia, ana-
lyzes the academic achievement of students in general edu-
cation courses. It is more than just an academic exercise ex-
amining the state of the art of general education. The author
carctully examines differences in four specific subject arcas
(English, mathematics, science, and social studies) and in
academic achievement by sex, ethnic heritage, class stand-

Scholastic Achiceement in General Fdnucation
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ing, and age. As the author notes, the “findings and conclu-
sions are at once disturbing and enlightening.”

This report provides not only insight into the national
picture of the quality of American higher education, but also
direciion for individual institutions as they begin to examine
their own effectiveness. Institutions and their faculty must
become part of the process of helping to define the stan-
dards and direct the process that will produce the excellence
to help achieve their institutions’ educational missions. But it
cannot be done without knowing quantitatively and qualita-
tively what the current academic achievement is within their
institutions. Institutional leaders who take time to assess
current academic achievement, working as partners with
their faculty, will be better able to develop sound strategies
for achieving higher tevels of academic excellence.

Jonathan D. Fife

Series Editor.,

Professor of Higher Education Administration, and
Director, ERIC Clearinghouse on Higher Education




INTRODUCTION

Historically, the American public has accepted at face vajue -
the claims made by colleges and universitics about the quality
of postsecondary education (Pascarella and Terenzini 1991).
Inquiry into their academic performance was not necessary
because scholastic rigor and excellence were tautologous.
They are, after all, in the public’s mind places of higher learn-
ing and repositories of new knowledge. 1t is a historical
American truth that sending a son or daughter to college rep-
resents a kind of “success meter” for parents. And if the colle-
gian is the first person in a family to pursue education beyond
high school, the accomplishment is thought to be still sweeter.

Examining the quality of colleges’ and universities® educa-
tional offerings has not been part of the national conversa-
tion. We like our colleges. They are places to be valued and.
in former times, even revered, Our image of colleges and
universities was firmly fixed in the warm psychology of good
thoughts.

Recently., however, our conceptions of the postsecondary
experience have begun to chiange. incorporating a more cyni-
cal and critical perspective. The new viewpoint on colleges
and universitics is not the same us-versus-them outlook that
dominated the public's perceptions of campus activitics dur-
ing the antiwar period of the fate 1900s and carly 1970s; in-
stead, we take 1 more practical approach to looking at the
college experience, often focusing on whether it will lead to a
job and how much it costs. The tenor of these questions is a
growing disaffection with the value of the campus experience.

Reflecting the public's disaffection, articles and schelarly
papers questioning the value of a college education began
appearing with increasing frequency in both the academic
and popular presses (Grossman 1988: Hartle 1983). The
National Institute of Education’s A Neation at Risk (National
Commission 1983) typified this general disenchantment with
American education in general in a statement that reverber-
ated across Americit:

If an unfriendly foreign power bad attempted to inpose
on America the mediocre educational performeance
thett exists today. we might well bave vicwed it ds an act
of war (p. 5).

Although the authors of this renurkable statement directed
their distress at clementary and secondary schoaols, the na-

Scholastic Achiovement in General Fdwcation
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tional perturbation spilled over to postsecondary education.
Several blue-ribbon advisory panels focused specifically on
higher education. The Study Group on the Conditions of
Excellence in American Higher Education (1984), the Asso-
ciation of American Colleges (1985), the Scuthern Regional
Education Board (1985), the National Governors Association
(1980), the Carnegie Foundation for the Advancement of
Teaching (see Boyer 1987), and, most recently, the Wing-
spread Group (1993) all issued reports criticizing the quality
of higher education and calling upon colleges and universities
to assess students’ progress toward institutional objectives.
The Wingspread Group's report is “an open letter to those
concerned about the American future,” and it seems to cap-
ture the current mood and tone of the public's attitude to-
wiard higher ecucation. 1t says simply, "Education is in trou-
ble and with it our nation's hope for the future™ (Wingspread
Group 1993, p. ). The report goes on to issue several chal-
lenges to the higher education community to improve mark-
edly the intellectual capital of its product. that is. the students.
The spirit of those challenges is summed up in its conclusion:

A generation ago, we told educators we wanted niore
people with a college credential and more research-
based knowledge. Educators respoiided accordingly.
Now we need to ask for different things. Students must
value achievement, not simply seek a credential (Wing-
spread Group 1993, p. 24).

Certainly, our image of colleges and universitics has
changed immeasurably. No longer do we believe in congen-
ital goodness for postsecondary education. Colleges and
universities now have their share of angst riders,

In response to the public’s growing antipathy toward
many colleges and universities, the federa! government,
several states, and some accrediting associations have begun
urging. and in some instances even requiring, that postsec-
ondary institutions assess the educational outcomes of stu-
dents to document and improve the quality and eftective-
ness of their academic programs (Ewell 1991). Institutions
have heeded the call in vast numbers. The most recent
Campus Trends survey (El-Khawas 1990) found that 82 per-
cent of America's colleges and universities had implemented,
or were implementing, outcomes assessment.

\¥)
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Moreover, because a focal point of many of the criticisms
aimed at the core work of most colleges and universities—
that is, their general education or liberal studies programs—
these new efforts at assessment tended to examine the qual-
ity of institutions’ general education programs (Centra 1988;
Pike 1992a). Among campuses with existing comprehensive
student assessment programs, 67 percent have programs to
evaluate this core ingredient of the college experience (John-
son, Prus, Andersen, and El-Khawas 1991).

Despite widespread use of outcomes assessment in
American higher education, surprisingly little information is
publicly available about what college students know and
what skills they possess. An exhaustive review of 20 years of
research into how college affects students concludes that:

... the body of evidence concerning the net effects of
college on the development and general cognitive skills
is small and limited in scope (Pascarella and Terenzini
1991, p. 155).

This regrettable conclusion was corroborated by the Re-
source Group on Adult Literacy and Lifelong Learning,
which noted in its interim report to the National Education
Goals Panel (1991) that neither national nor state informa-
tion is currently available on the ability of college graduates
to “think critically, communicate effectively, and solve prob-
lems” (p. 95). And the dearth of information about the level
of collegians’ academic attainments is regrettable.

Not only is little known about whether the college experi-
ence helps to develop young minds. Public cynicism about
its value is reinforced when we read, as we did in U.5. News
& World Report's influential guide “Best College Rankings™
(“U.S. News" 1995), that some schools, in an effort to make
their programs more attractive to prospective students, omit-
ted from their reporting students with low test scores or
other undesirable characteristics, such as academic probation.

While it is true that few research studies or reports have
heen done on the achievement of postsecondary students
and that no national database exists on postsecondary edu-
cation outcomes, it does not follow that we know nothing
about the knowledge and skills of college students. Four
tests of the outcomes of postsecondary general education
have been widely used since 1987 (Pike 1989). Additionally,
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an enormous body of information covers collegians on a
variety of subjects related to achievement, including grade
point averages, graduated rates, and SAT and GRE scores.
And nontrivial, anecdotal evidence abounds about colle-
gians’ scholastic attwinments. Individually as well as collec-
tively, these indicators contribute to our understanding of
what collegians know and can do.

There is also an entire realm of achievement tests used
only in postsecondary institutions for assessing students.
Some contend that achievement testing at this level was actu-
ally ushered in by the introduction of the GRE's area tests in
195+ (Pace 1979). Moreover, three earlier landmark studies
attempted to assess students” scholastic achievement during
their college careers, including the Pennsylvania Study, the
Cooperative Study in General Education, and the Cooperative
Study of Evaluation in General Education (Pace 1979). But
acither the advent of the GRE nor the summative historical
reviews of the assessment movement (Pace 1984 Sims 1992)
took into account skill-based., criterion-referenced measure-
ment of collegians” academic achievement nationally, across
Many CANpuses,

If. however, one looks to campus assessment generally,
often to the exclusion of hard data on scholastic achievement.
an impressive body of relevant literature exists. One scarch of
relevant databases viclded over 300 studies on campus as-
sessment since 1980 alone. Annual conferences are devoted
to the topic. Regrettably, and commonly. the literature on
campus assessment specifically excludes indicators of data on
students’ achievement. Instead, many studies refer to satisfac-
tion surveys, interviews, and the allocation of resources as
the complete data source for institutional assessment,

Another striking feature of the research and information
that is known about campus assessment is its idiosyncratic
nature. A scan of research titles and journal abstracts tells
one promptly that the reported information is about jist a
specific program or effont on a particular campus. The ex-
pense and complexity of conducting multicampus assess-
ments is obviously a formidable task for most researchers.

Thus, one can reach a number of conclusions about the
state of campus assessment at many colleges and universities:

1. It is common for campuses to have planned for and
installed an assessment program.




. Nearly all of the research done on assessment programs
is delimited to just a single campus.

3. The studies of campus assessment frequently exclude
data on students’ achievement.

4. Few standardized tests are available nationally for col-
lecting data on this group of students” achievement.

5. Psychometrically based national norms on postsecord-

ary students’ achievement have never been developed.

Description of This Study

This study seeks to address the dearth of broadly generaliz-
able information on collegians’ scholastic leaming by report-
ing eight years of experience with one of the nationally used
measures of postsecondary general education, the College
Basic Academic Subjects Examination (College BASE) (Oster-
lind et al. 1988-1993). The study itself includes more than
73.000 students who attended one of more than 56 colleges
and universities. This very large population of examinees
makes this study of collegians” achievement perhaps the
largest study of its kind to date. (While an enormous body of
achievement-related research uses the GRE or one of the
popular college admissions tests le.g.. ACT, SAT], it cannot be
considered in the same category of testing as College BASE,
for those tests are neither true achievement tests [they are
akin to quasi-ability measures] nor designed to assess
scholastic atainment derived from the college experience.?

It is important to note from the outset that the test results
reported here do not provide a nationally representative
profife of college students” knowledge and skills, at least in
the exact sense prescribed by statistical sampling. In fact, a
statistically verifiable national study of collegians” achieve-
ment should be conducted. (We later outline a few consider-
ations for undertaking such a huge task.) Nonetheless, the
results of the present study do provide a starting point for
evaluating the quality and effectiveness of American higher
education. After all tas described later), the test instrument is
very strong and includes more than 73,000 individuals from
a large number of diverse institutions. What can be gleaned
from this investigation is that scholastic achievement in gen-
cral education across this vast array of differences can speak
loudly about what collegians know generally.

The results also suggest that the picture may not be as
bleak as presented by A Nation at Risk. the popular press,
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and the reports of national advisory panels. although some
serious deficiencies exist in academic achicvement, espe-
cially tor particular subgroups of collegians. The picture is
actually quite complex. At the least. this study is a first at-
tempt to capture information on the general educational
attainments of college students nationally.

The uniqueness of this study is at once surprising and
startling. Tt is surprising because it presents a first attempt
to capture nationwide data about the general educational
achievement of a college-level population. Although nation-
wide testing of achievement, ability. and aptitude is common.
even habitual. for elementary and secondary school children.
it had never been attempted on a nationwide scale with a
postsecondary population until this study using College BASE.

And the study is startling because of its findings. Huge
differences exist among collegians achievement in the skills
associated with general education, and vast discrepancies
are evident in the skills among particular subpopulations of
collegians. specifically. sex. ethnic heritage. class standing,.
and age.

What Is General Education?

When discussing collegians” achievement. whether in this
study or in more general discussions of postsecondary
achievement. it is important to be aware of what colleges
and universities consider “general education.” As a term,
“general education” has no generic meaning and can only be
made sensible in the context of looking at what a particular
school requires as core coursework for its students. There are
huge differences among schools about what constitutes gen-
eral education (Katz 19935). For example, consider Stanford
tniversity in Palo Alto, California. often cited as one of the
world's trulv great universities. At Stanford. general education
includes a broad range of courses with a decidedlv political
focus, Students must pass a civilization course in which non-
Western, cthnocentric shibboleths are the primary focus, and
they must enroll in many such courses.

In contrast. just up the road from Stanford. in Marin
County, stands Thomas Aquinas University. While scarcely a
stanford in name recognition, the academic rigor of this col-
lege's general education requirement far surpasses that of its
southern neighbor. At Thomas Aquinas, all students are
trained in classical education by reading the original works of

¢
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literally hundreds of time-tested thinkers, including Plato,
Chaucer, Goethe, Marx, Milton, Descartes, Cromwell, Boswell,
and Shakespeare. There can scarcely be a more bipolar ex-
ample of the intent for “general education” than the compari-
son of Stanford and Thomas Aquinas, and these two places
point out the huge differences that exist in general education.

A rough paralle] to this wide-ranging debate about what
constitutes general education is psychologists' use of the
word “intelligence.” In psychology, no uniform definition of
intelligence exists. Some psychologists characterize it behav-
iorally. while others look at intelligence cognitively. The
words these differing psychologists use to describe intelli-
gence are as far apart as Stanford's and Thomas Aquinas’s
requirements for general education. $till, understanding intel-
ligence, however phrased, is important to-all sides, and mea-
suring it can be accomplished with remarkable reliability—
which leads us 1o understand the importance and high
significance of assessing general education across many uni-
versities. It is not to deny vast differences; rather, it is to
know the common ground.

Despite the vast differences in general education course
requirements across universities, there are many commonali-
ties. The Lilly Foundation's Project on Strong Foundations
for General Education (1994) identified 12 principles that
constitute an effective general education program. A decid-
cdly strong emphasis among the principles is an institution’s
steady focus on strong academics.

These studies, and others, consistently document that
students’ admission to even be cligible to undergo a course
of study in general education changed dramatically with the
advent of intellectual relativism in the 1970s and before. It is
well worth the time to consider the admission requirements
to Harvard University in 1892, before general education.
This citation from Harvard's admission handbook. given to
prospective candidates, makes the point.

The studies requived for admission are divided into tiwo
classes. clementary and advanced. The first class is pre-
scribed for all stidents except under o conditions,

which will be mentioned later, while the second class is
elective. Without going into trotblesome dotails, it meay
be said that the examinations in the elemerntary stuedies
test the following acequeirements: an elementary working
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knowledge of four langutages, heo anciend. Latin and
Greek, and tweo modern. French and Germen: some
dacquaintance with English classical literature, and the
ability to write clearly and intelligently about the books
fthat] bave been read: a knowledge of elementary alge-
bra and plane geometry: an acquaintance with the lau s
and phenomena of physics obtained from experiments
performed by the pupil in a laboratory. or a knowledge
of descriptive physics and clementary astronomy: dnd
last, a knotwledge of the history and geography eitber of
anciont Greece and Rome or modern England and
America. In addition to examindtions in these pre-
scribed elementary studies. the candidate nust be ex-
amined o two more subjects, chosen. according 10 bis
tastes and natiral aptitide. from the following list of
nine advanced studies: Latin transiation. Greek transla-
tion, Latin and Greck composition. French, German.
trigonometry and solid geometry or trigonometry and
analytical geometry. advanced algebra and analytical
geomcetry, physics, chemistry (Greenough 1892, p. 671,

That admission requirements—and along with them insti-
tutions” concepts of general education—have changed in
dramatic and remarkable wavs can scarcely be made more
evident than comparing Harvard's 100-year-old admission
requirements with those of today at many universities, in-
cluding Hanvard. An admissions officer at Harvard has said
that thev do not use any stundard test scores in their judg-
ments: rather, they look at the “whole of life experiences”
and form a more “generalistic™ opinion. While a candidate’s
class rank may be important, it mayv be outweighed by his or
her involvement in community service projects. The pre-
scriptive content of the old requirements for admission is
nowhere to be found in today’s version,

New concepts of general education are currently being
offered. Some think. for example. that a general education
curriculum should include character-building clements and
should “involve acquiring four arts of character Gsensitivity,
originality. engagement. and commitment) that merge the
ditferent mades of thought into the common enterprise of
good general education” (Raplan 19935, p. 339). Others advo-
cate having difterent general education requirements tor
older students as they become an increasingly larger seg-

29




ment of the overall student body (Giczkowski 1995} or using
a spiritual approach to define general education as the best
way to bring about transmission of transcendent truths in
general education (McWilliams 1993). The literature is re-
plete with other approaches and suggestions for an evolving
general education.

From this brief discussion, then, one can sce the impor-
tance of being ever mindful of the vastly different and ever-
changing notion of what constitutes general education in
contemporary American colleges and universities.
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THE COLLEGE BASE INSTRUMENT

This section takes a look at the College Basic Academic Sub-
jects Examination (Osterlind et al. 1988-1995), the instru-
ment from which the data in the study derive, to help un-
derstand the precise nature of what has been assessed. The
focus is on identifying the Kinds of errors in measurement
that occur and how much error exists in the instrument.
Knowing the amount of error in the instrument is critical to
understanding the importance of the findings yiclded by 4
measure of mental ability.

College BASE is a criterion-referenced achievement test
that focuses on the degree to which students have mastered
particular skills and competencies consistent with the com-
pletion of general education coursework (Osterlind and
Merz 1990). Unlike other commercially available measures of
general education outcomes, such as the Academic Profile
(Educational Testing Service 1989), College Outcome Mea-
sures Program (American College Testing 1980), and Col-
legiate Assessment of Academic Proficiency (American Col-
lege Testing 1989), College BASE is a criterion-referenced
test of achievement in collegiate-level general education. It
has no other stated purpose. In fact, of the tests mentioned,
it is the only one to meet technical criteria for having the
appellation “criterion-referenced.” Such criteria speak to is-
sues involved in developing the goals and aims for a test. in
deriving particular methods for constructing a test, and in
interpreting the scores yielded by a test.

It is 2 common misnomer to call a test “criterion-reterenced”
merely because it has objectives. And, as more and more test
makers are wont to do, it is an another common misnomer to
call a test both CRT and NRT, that is, criterion-referenced and
norm-referenced, A CRT (criterion-referenced test) may yield
normed information, but not vice versa. Quality of the inter-
pretation of the test's scores, that is to say, validity. is the cause
of these frequent misunderstandings. College BASE, on the
other hand. meets technical criteria of a true CRT.

By virtue of the fact that it is a true criterion-referenced
instrcument, both absolute and relative scores on College
BASE can be used to assess students’ knowledge and skills
and 1o evaluate the quality and effectiveness of academic
programs (Pike 1992a). College BASE also differs from other
commercially available national general education tests in
that it contains some items designed specifically to measure
students’ recall of factual information. While approximately
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two-thirds of the items in College BASE assess high-level,
cognitive reasoning skills, the remaining one-third assess
important, factual knowledge (Osterlind and Merz 1990).

Because critics of tests often cite “factual recall” as evi-
dence for arguments against testing, it may be useful to ex-
plain what is involved in knowing facts. Simply put. it is the
stuff of knowledge and involves comprehension, analysis.
synthesis, and evaluation. Memory (a much maligned but
basic skill in all human experience), too, is an important
ingredient in factual recall. Factual knowledge employs all
the cognitive skills.

But, just as important, factual knowledge as presumed for
College BASE is not presumed to be just anything that can be
known or labeled a noun. In College BASE. factual knowl-
edge refers to fundamental bits of information that form the
very bricks of the knowledge edifice. For example, knowing
three times four equals twelve is a fact, but it is not true “fac-
tual knowledge” as the term is used in College BASE. In-
stead, knowing how to multiply two numbers (whether two
and two or sixteen and six) is factual knowledge.

Another example of factual knowiedge in College BASE
can be seen in the historical facts needed for answers. The
precise year of the Yalta Conference is an important fact, but
it too does not qualify for College BASE's factual knowledge
because it is too idiosyncratic. On the other hand, knowing
whether the Yalta Conference took place at the beginning of
the war (and which war) or at the end is significant factual
recall and qualifies to appear on College BASE. The reason
stems from its significance in world affairs for the next 50
years of history. The specific calendar year is not what gives
the conference its significance: rather, its import derives
from its relationship to World War I1. Thus, a factual recall
item about the Yalta Conference on College BASE would not
ask what particula year the conference occurred; it would
ask whether the conference took place before or atter the
war, From this example, it can be seen that including a spe-
cific bit of information as a factual recall item on College
BASE is done with great care and for a given purpose.

At this point, it may also be useful to describe the word
“relative™ from a technical perspective, because it is used
liberally throughout the study. In measurement, “relative”
refers to a given comparison between two or more subjects
in a specialized way. To say that one subject is relatively




higher than another is not to suggest a direct or absolute
comparison between them. Nowhere does the study directly
contrast two distinct subjects (e.g., reading and mathemat-
ics), because they are, after all, different. Instead, they are
compared in 2 different and more accurate way. Each sub-
ject is set against a standard called the “norming popula-
tion,” and the higher an individual is in comparison with the
norming population, the greater the achievement in that
subject. When two subjects are contrasted, then, and one is
higher in comparison to the norm group for that subject
than he or she is in comparison to the norm group for the
other subject, then the individual is “relatively™ higher.

An example may clarify the point. Suppose you are study-
ing two foreign languages simultaneously, say, French and
German. Some of your peers are also learning French to a
certain degree, and others are learning German to a certain
degree. At some point, your achievement in both subjects is
assessed, and you are found to be above the peer group in
German but below the other peer group in French. This
result does not suggest that French is directly compared with
German: rather, it shows that your achievement in German
is “relatively” stronger than it is in French. Hence, through-
out this report with regard to contrasting subjects, “relative”
is used in this technical sense.

Another important point to bear in mind when consider-
ing the study’s findings is that all of the data and hence the
interpretive comments in this report are based on aggregate
data or test scores that are derived from very large groups of
examinees. Most of the scores discussed are simple mean
scores or standard deviations. In the few instances in which
mean scores are not used, the statistic employed is described.
Reporting and interpreting aggregate, mean scores can be
quite useful, but it also carries the possibility of misinterpre-
tation. Mean scores do not reflect the range of scores ob-
tained by the population, and, an important point, they do
not reflect any given individual. This last point is so signifi-
cant that it warrants further discussion.

Mean scores are simply a convenient way to describe a
lot of individual scores, but in doing so they misrepresent
any particular score. It is a bit like saying that the mean
number of children is 2.3 for the typical American family:
obviously, no family has 2.3 children! Hence, the statement
misdescribes the individual, and the phenomenon is termed
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FIGURE 1

Two Frequency Distributions Comparing
Group Achievement

the “law of the individual.” It is an important point to bear
in mind when reading this report.

Further, the law of the individual reminds us to be sensi-
tive to people and to avoid stereotyping them by incorrectly
imagining that all individuals in a group have the achieve-
ment represented by the simple mean score. The big picture
should not override the importance of the individual accom-
plishment. Of course, a range of scores occurs for any group,
and often it is quite large, showing that many individuals are
very low and very high. If we say, for example, that one
group is halt a standard deviation above another group, it
belies the fact that there are many individuals in the lower-
achieving group that actually outperformed some individuals
in the higher-achieving group.

Figure 1 displays this phenomenon graphically. The
shaded area indicates the persons in the lower-achieving
group who outperformed many in the higher-achieving
group. This law of the individual reminds us to avoid stereo-
typing and to treat each person with the respect for individ-
ual differences that make us unique. This report maintains
such respect.

Test Content
The objectives assessed by College BASE stem from the sum-
mary report of the College Entrance Examination Board's

Group 2. Minority Group

Group 1: Majonty Group
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Educational EQuality Project, Educational EQuality. Aca-
demic Preparation for College: What Students Need to

Know and Be Able to Do (1983). According 1o its authors, the
knowledge and skills outlined in the report represent learned
competencies that are developed through education and
practice. The outcomes for leamers identified by the project
offer a carefully developed breadth of coverage for particular
subjects that incorporates the important components of top-
ics but does not include trivial or idiosyncratic issues.

Using the College Board report as a starting point, the
test’s author at the Center for Educational Assessment of the
University of Missouri~Columbia embarked on an 18-month
project to identify outcomes for learners in general educa-
tion. For this effort. the test author enlisted the aid of persons
from colleges and universities throughout the country with
expertise in specific curricular areas. A list of potential names
was developed by requesting nationally recognized subject-
related orgunizations, such as national councils of teachers of
English. mathematics, science. and social studies. and the
Association for Supervision and Curriculum Development, to
submit nominations. Additional names were added to the list
based on reputation or other recommendations. In all. over
100 persons representing more than 50 institutions of higher
education from 20 states were identified and included on the
advisory panel (Osterlind and Merz 1990).

Through meetings and rounds of review by mail and tele-
phone, advisory panel members reacted o the original list of
outcomes for learners and developed them into a four-tiered
schema, including subjects, clusters, skills, and enabling sub-
skills. Additionally, a set of competencies was derived repre-
senting a curriculum common to most institutions of higher
learning (Osterlind and Merz 1990). As suggestions were re-
ceived, they were reviewed, discussed. and then incorpo-
rated into subsequent drafts of the test's content, This schema
became the test's organizational framework.

College BASE assesses achievement in four “subject” areas:
English. mathematics, science, and social studies. Subject-
arca scores are built on content “clusters,” which in turn are
based on “skills.” For example, English scores are based on
wo content clusters: reading and writing, Mathematics sub-
jeet scores are based on three clusters: general mathenatios,
algebra, and geometry. (Caleulus is not included in the exam
as another cluster, because it is not typically part of a univer-
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FIGURE 2

Outline of Content for College BASE

sity’s general education curriculum.) Cluster scores derive
from the particu.ar skills inherent to a given subject. For ex-

ample, the cluster “reading and literature’

"

comprises the

skills of reading critically, reading analytically. and under-
standing literature. In total, the exam includes four subjects.
nine clusters, and 23 skills. Figure 2 depicts the hierarchical
structure of College BASE's content.

ENGLISH

College BASE Subjeds.flusters and Skills

MATHEMATICS

Clusters

Skills

Clusters

Skills

Reading &
Literature

Read sccurately and cntically by asking
perunent questions about a text. by

recogruzing assumptions and tm-
plications, and by evaluating ideas

Read a literary text analvtically, seeing
relationshups between form and
content.

Understand a range of hiteratme, rich 1n

quality and representative of differ-

ent Literary forms and hustonical
contexts.

Understand the vanous elements of the
wrniting process, including collect-
ing infor and fi Lating
idexs, determunung relatonstups,
arranging sentences and para-
graphs, establishing transitions,
and revising what has been wnitten

Use the conventions of standard wntten

Englsh,

Wnite an orgaruzed. coherent, and effec-
tive essay

General
Mathematics
Proficiency

Algebra

Use mathematical techniques 1n the solu-
tion of real-life problems

Use the language, notation, and deduchve
nature of mathematus to express
quantitative ideas with precision.

Lse the techruques of statishical reasonung
and recognize common misuses of
statstics

Evaluate aigebraic and numencat expres-
sions.

Solve equations and inequahities

Recogruze two- and three-dimensional
figures and their properties

Use the properties of two- and three-

diunensional higures to perform geo-
metncal calculations

SCIENCE

SOCIAL STUDIES

Clusters

Skills

Clusters

Skills

Laboratory &
Field Work

Fundamental
Concepts

Recogruze the role of observation and
experumentation in the develop:
ment of scientific theones

Recogruze appropriate procedures for
gathenng scientific inf
through laboratory and field work

Interpret and expreas results of observa.
tion and expenmentation.

Understand the fundamental concepts
pnnaples, and theones of the hie
sqences

Understand the fundamental concepts,
pnnaples, and theories of the
physical sciences

History

Social
Sciences

Recogruze the chronology and sigruft-
cance of major events and move-
ments in world history.

Recogruze the chronology and sigrufi-
cance of major events and mo*e-
ments in United States history

Recogruze basic features and concepts of
wotld geography

Recogruze basic features and concepts of
the world's political and economic
structures

Recogruze appropniate investigative and
interpretive procedures in the social
sciences
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Not shown in figure 2 are the “enabling subskills” that un-
derlie the skills. Enabling subskills provide explicit descrip-
tions of a given skill's constituent parts. During the exany's
development. they are particularly useful in that they furnish
precise instructions to writers of the test's items, helping to
ensure the proper breadth of coverage. For example, the en-
abling subskills of the skill "reading accurately and criticallv™
are (1) ascertaining the meaning of a passage, identifying main
ideas, supporting details, and logical or narrative sequences:
(2) recognizing the implicit assumptions and values underly-
ing a written work; and (3) evaluating the ideas presented in a
text by determining their logical validity, their implications,
and their relationships to ideas bevond the text (Osterlind and
Merz 1990). Ttem writers used these enabling skills as a guide
in constructing test items intended to reflect a given content.
Most of the skills have three or four enabling subskills, sum-
ming to a total of 73 enabling subskills for the exam.

In addition to content knowledge, College BASE assesses
thiree “reasoning competencies™ across disciplines: interpretive
reasoning, strategic reasoning, and adaptive reasoning. The
maodel underlying these cognitive-processing competencies is
hased on the work of Hannah and Michaelis (1977), The model
assumes factual recall as foundational to higher-level reasoning,
According to the model. interpretive reasoning is the most
busic level of information processing bevond factual recall: it
includes such abilities as paraphrasing, sumnurizing, and ex-
plaining. The next level of infornution processing, strategic
reasoning, includes skills related to definition, comparison, and
classification. Adaptive reasoning includes abilitics such as
synthesis and evaluation, The reasoning competencics are inte-
grated with the hierarchical subject-cluster-skill design to form a
content. cognitive process matrix for the exam (see figure 3).
The essential point for the matrix is to prepare a strong founda-
tion for the interpretation of test scores based on relevant gen-
cral education content with appropriate reasoning skills.

Figures «. 5. 0, and 7 present one illustration from cach
subject area. Some of the findings discussed in Later sections
of this report refer to these items, which are presented o
give the reader a sense of the kinds of questions included in
College BASE. They are all in multiple-choice format, but
they do not requare just simple recall of factual information,
More often, the items call upon an examinee 1o synthesize,
judge. or evaluate some information before responding.

Scholastic Achicrement e General Education
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FIGURE 3

Hierarchical Design of the Exam

\

College BASE

Compeien-
cies| Interpretive |  Strateqic Adaptive
Subyects Reasoning | Reasomng | Reasomng

English

English Interprenve

Math Subject Clusters | REAO0INE

Writing
Science Skills

Social
Studies =

Reading/Literature Skills
Reading Cnitwcally
Reading Analyocally
Understanding Luterature

Calibration and Scoring
Iem response theory (IR is the sailing approach used o
determine particular characteristics of items and to estimate
examinees” abilitivs in the arcas assessed by College BASE.
IR is a statistical procedure cnmiployed by psvehometricians
to scale (or score) atest instrument. While echnically com-
plex, it offers a number of advantages over traditional scal-
ing techniques (Hambleton 19963, Its priniry strength s that
it allows more precise measuring of an examinec's ability in
a given construct. Compared o traditional scaling methods,
IR yielkds more inforntation with less error
Technically.item responses in College BASE are cali-
brated and scored using i two-parameter logistic IRT model.
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FIGURE 4
Item Used to Assess the Skill of Analytical Reading

These boys, now, were living as we'd been then, they were growing up
with a rush and their heads bumped abruptly against the low ceiling
of their actual possibilities. They werefilled withrage. Allthey really
knew were two darkness, the darkness of their lives, which was
closing in on them, and the darkness of the movies, which blinded
them to that other darkness, and in which they now, vindictively,
dreamed, at once more together than they were at any other time.

Why does the "darkness of the movies" blind the boys “to that
other darkness"?

A. The films portrayed lives so much worse than their own that the
boys were cheered by the comparison.

. Theblinding despair enacted in the films contributed to the boys'
pessimism.

The films made the boys so angry that they became blind with
rage.

* D. The illusions of the films helped the boys temporarily escape
their problems.

* Denotes correct answer.

whose appropriateness for the assessment was investigated
(see Osterlind and Merz 1990). Four assumptions underlie
the use of item response models in calibration and scoring:
(1) unidimensionality of the items, (2) local independence of
the items, (3) shape of the item characteristic curves, and (4)
degree of speediness of the test (Hambleton, Swaminathan,
and Rogers 1991). Each assumption was addressed during
the construction of College BASE, providing strong «vidence
that scaling the instrument using IRT yields reliable and

valid interpretations of the scores.

Numerical scores are provided for cich subject area and
cluster along with a composite (total) score. The scale for
these scores has a mean of 300 and a range from 40 to 560
points. The standard deviation for cach score is set at 65
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FIGURE 5
Item Used to Assess a Basic Geometric Skill

?o

Which lines are perpendicular?

*A. landn
fando
m and n
m and o

* Denotes correct answer.

points, allowing for plus or minus four standard deviations
within the range of scores. The numbers 300 and 65 were
selected as scaling anchors because they would not be con-
fused with other scales associated with collegians, such as
the SAT and GRE, whose sciles are anchored at 300 and 100
units, respectively. Students” performance on the test closely
paritllels its specifications, For example, a composite score
of 299 represents the SOth percentile on the test, according
to published user norms (Pike 1991),

In addition to numerical scores, ratings of ~“high,” “me-
divm.” and “low™ are provided for cach skill arcea. The dis-
tinction among these citegories is defined as the point of




FIGURE 6

Item Used to Assess the Skill of Recognizing
Principal Elements in an Experiment

In the nineteenth century, Louis Pasteur performed an experiment in which he
bent the necks of flasks into “S” shapes, leaving their ends opened. Then he boiled
broth in the flasks to force air out and kill any microbes inside. After the flasks
cooled, he left some of them upright for observation. Before setting aside others
to observe, he tilted them so that the broth moved up into the bent necks and then

back into the flasks. After the flasks had been prepared, he watched them for
signs of microbial growth.

some comainers upright
broth pasteurized for observation

\J

other containers tilted . . . then observed upright

Which hypothesis was Pasteur testing in this experiment?
Flasks with bent necks would cause microbes to grow in the broth.
. Cooling broth in the flasks would cause microbes to grow in the broth.

. Heating broth in the flasks and then cooling it would cause microbes to grow
in the broth.

. Contact of the broth with something in the necks of the flasks would cause
microbes to grow in the broth.

* Denotes correct answer.
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FIGURE 7

Item Used to Assess the Skill of Recognizing
The Significance of World Events

Which was a result of the Renaissance?

*A. The boundaries of knowledge and culture were greatly extended.

B. Monasteries and churches were founded.

C. Industry improved the standard of living of most people.

D. New independent nations were formed.

* Denotes correct answer.

steepest inflection in the test information curves for the skill
and competency scores (Osterlind and Merz 1990), That is. it
is theoretically possible for all examinees within a given
subpopulation to receive the same rating (e.g., “high™ on a
particular skill. By mathematical coincidence. the cut-score
points correspond to approximately plus or minus one stan-
durd deviation for the skill and competency scores.

Skill scores are reported in this manner for two reasons,
First, cach skill on the test includes only eight or nine items,
which was judged to be an insufficient number of items to
justify a scaled score. Second, this practice is conceptually
more consistent with reporting criterion achievements, a
major goal of College BASE. Three categorics are used rather
than a simple distinction between pass/nonpass or mastery”’
nonmastery to indicate that the skills are attained in degrees
rather than in an absolute sense (Osterlind and Merz 1990).

Like the skill scores. the scores for the three reasoning
competencies {interpretive, strategic, and adaptive reason-
ing) also are reported as high, medium, or low, using the
same criteria for classification. The rationale for this report-
ing scheme s that the competencies are a logical construct
dictating criterion levels rather than an empirical construct.
As conceived. they are muliidimensional factors and may

33




violate the unidimensionality assumption to some unknown
degree. Consequently, competency scores are reported as
high, medium, or low as a gross indication of an examinee’s
ability to reason, even though a sufficient number of items
could be assigned to each reasoning competency to con-
struct reliable subscales for each of them.

New forms of College BASE are developed annually. For
each new form of the test, approximately 20 percent of the
items on the previous form are replaced. Equivalence of
forms is maintained using IRT linking procedures and a set
of core items common to all forms of the exam.

Evidence of Reliability and Validity

Studies conducted during the carly administrations of College
BASE found that test scores evidenced acceptable levels of
internal consistency. According to these studies, the KR20
coefficient for the composite score is 0.93, and the KR20 co-
efficients for the subject areas are 0.77 for English, 0.89 for
nathematics, 0.78 for science, and 0.83 for social studies. The
KR20 coefficients tor College BASE cluster scores range from
0.67 for writing to 0.84 for algebra (Osterlind and Merz 1992),
Moreover, the mean College BASE composite, subject, and
cluster scores are highly dependable (X 2 0.90) tfor groups of
100 or more examinees (Pike 1992b). As expected, the relia-
bility indices calculated with the composite score will tend to
be high because of the farge number of items included in the
matrices, while the reliabilities on the subjects and clusters
are depressed slightly because they have fewer items.

Consistency in decisions about the classification of exam-
inees’ scores as high, medium, or low on the skill and compe-
tency scales was assessed using one method (Huynh and Sand-
ers 1980) and estimated again using a beta-hinomial model
as a cross-check (Subkoviak 1988). Results indicated that the
decision-consistency coefticients were sufficiently high to
demonstrate that classifications would be consistent over re-
peated testing of the same group of examinees (Osterlind and
Merz 1992). In other words. empirical evidence suggests tha
labeling examinees as “high,” “medium,” or “low™ on a given
skill or competency is consistent and thus appropriate.

The best evidenee of the content validity of College BASE
is the rigor of the test-development process, especially in
congruence of the items to the tests specifications. Specific
steps are tiken to ensure the validity of the test's content:
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An examina-
tion of the
validity of
College BASE
scores as a
reliable pre-
dictor of the
National
Teachers
Examination
scores and
cumulative
grade point
average
clearly indi-
cated the
superiovrity
of Coliege
BASE scores
compared
with ACT.

. Developing specifications for test content

_ Preparing specifications for items

. Field testing items

i. Reviewing the congruence and differential performance
(i.e.. bias) of the items

. Selecting items for final test forms based on established
criteria

. Developing procedures for standardizing administration
of the test

7. Designing policies for use of the test that enhance accu-
rate interpretations and protect examinees (Osterlind
and Merz 1992).

Each of these steps is described in detail in the technical
manual for College BASE.

The primary criterion for assessing the construct validity of
College BASE was the correspondence between the test's
specifications and its empirical factor structure (see also Mes-
sick 1989). Test developers conducted two separate confir-
matory analyses using different sets of examinees to evaluate
the similarity of the test specifications and the empirical struc-
ture of College BASE. Analyses were conducted for the sub-
ject and cluster scores. and results of both studies indicated
that a high degree of correspondence exists between the test
specifications for College BASE and its factor structure (Oster-
lind and Merz 1990: sec also Pike 1992a and Thorndike and
Andricu-Parker 1992). Collectively. these studies provide
convergent evidencee that the test's factor structure is stable.

Studies also have provided evidence of the criterion-related
validity of College BASE scores. Consistent with expectations,
research has found that College BASE scores are moderately
related to scores on the ACT assessment examination and to
verbal and quantitative scores on the SAT (Osterlind and
schmitz 1993). These same studies found a moderate relation-
ship between College BASE scores and cumulative GPAL Later.
we shall say more about the reltionship between essay and
multiple-choice scores and grades in college courses.

An examination of the validity of College BASE scores as a
reliable predictor of the Nutional Teachers Examination (NTE)
scores and cumualative grade point average clearly indicaed
the superiority of College BASE scores compured with ACT
assessment scores as predictors of both NTE scores and cu-
mulative grade point average (Osterlind and Schmitz 1993).
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Sensitivity of test scores o a collegian's educational expe-
riences is an important requirement for 4 valid instrument
for assessing outcomes (Pike 1989). An examination of the
convergent and discriminant validity of College BASE scores
compared with students’ coursework at the University of
Tennessee-Knoxville (UTK) found that College BASE com-
posite and subject scores were sensitive to differences in
patterns of coursework (Pike 1992a). These findings were
replicated in a subsequent study (Phillippi and Banta 1991)
using a different cohort of UTK seniors, -

The Students

The data reported in this monograph are based on College
BASE scores for 74,535 students tested between 1988 and
1993. Approximately 04 percent of the students in the study
population were females, and 36 percent were males. Slightly
more than 2 percent of the students indicated that they were
Asian or Pacific Islander, 9 percent said they were African
American, 86 percent reported they were Caucasian (other
than Hispanic). 1 percent said they were Hispanic, and 1
percent classified themselves as Native American. Data on
racial and ethnic origin were not available for 1 percent of
the students.

Of the total sample, 14 percent were classified as fresh-
men, 27 percent as sophomores, 33 percent as juniors, 23
percent as seniors, and 1 percent as graduate students. Data
on class standing were not available for less than 1 percent
of the students. Students in the sample averaged 22.99 vears
of age. Table 1 displays the number of examinees in the
study population and for cach subpopulation.

The average ACT assessment composite score of the stu-
dents was 22.08. The verbal and quantitative SAT score means
for the sample were 530,00 and 591.35, respectively. Students
tuking College BASE had a mean cumulative grade point aver-
age of 3.05 on a four-point scale.

The Colleges and Universities

The study population was enrolled as students in one of 56
colleges and universities Tocated in 13 states across the coun-
try. For confidentiality. the names of particular institutions are
not given, but characteristics about them are. The institutions
included large comprehensive rescarch universities and small,
private liberal arts colleges. Enrollment at the institutions vae-
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TABLE 1
Classifications and Numbers of Examinees within Categorical Variables

Classification Number* Percent

Total 74,535
Sex
Male 28,432 (38.15%)
Female 47,446 {63.66%)
Ethnic-Heritage )
Asian 1,74¢ (2.35%)
Black 6,681 (8.96%)
Caucasian 64,282 (86.24%)
Hispanic 896 (1.20%)
Native American 727 (0.98%)
Other or not listed 926 (1.24%)
Class standing
Freshman 10,306 (13.83%)}
Sophomore 20,217 (27.12%)
Junior 24,347 (32.67%)
Senior ] 18,997 49%)
Graduate 703 .94%)
Not Listed 517

18 to 21 38,058

22 7,398 (9.
23 4,336 (5.
24 2,502 (3.
25 to 29 6,242 (8.

30 to 34 3,598 (4.83%)
35 and older 5,245 (7.17%)

*Subpopulations within classifications may sum to amounts greater than the total
because some examinees did not take all subtests of the complete battery.

ied from fewer than £000 0 more than 28,000 students. All
institutions are accredited by nationally recognized accrediting
agencies and associations, About one-quatrter of them are
doctorate-granting institutions, and three of them are classified
Rescarch Tinstitutions (Carnegice Foundation 19873 Most offer
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graduate degree programs. One institution is a two-year com-
munity college. All of the colleges and universities required
students to complete a general education course of study.

The colleges and universities in this study are a "user”
population; that is. institutions voluntarily selected College
BASE for whatever reasons served their purposes. Once they
selected the test, they were automatically included in the
study population. Within a given institution, the examinees
might or might not have been systematically drawn. These
haphazard sampling characteristics inhibit the generalizabil-
ity of the scores to populations who were not included in
the test sumple.

The Study Variables

In addition to examining the population of students gener-
ally. data were also analyzed by subpopulation along four
categorical variables: sex. ethnic heritage, class standing, and
age. Fach variable has distinet features that divide it into
meaningful units. (Table 1 also shows the classifications
within the variables.) The four categorical variables allow for
a full description of the findings from a number of important
perspectives.

Even smualler divisions of the population could have been
made, such as examining the population’s achievement from
the point of view of high-ability versus medium- and low-
ability students, as indicated by their college entrunce GRE
or ACT scores. Such finer interpretations were not done tor
this study, however,

The consummate story of a collegian's scholastic achieve-
ment, with everything included, may never be told. Factors
such as social and emotional growth are an evident part of
academic gains, as are gains in the malleable 1Q. It is hoped
that other rescarchers will follow up on this study with their
own work to include more and more parts so that the fuller
picture is obtained. Typically in research. insight is not
gained in one big gulp but in the accumulation of smaller
bites. This study is but one small bite of insight into the
story of collegians’ achievement in general education.

It is appropriate 1o note an interesting sidelight that came
into focus during data collection that bears some impact
(although probably minor) on one cthnic group: American
Indians. Anecdotal evidence brought o light the fact that
students may not have reliably marked the classification
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“Native American” within the ethnic heritage category. Ap-
parently. more than a few students identified themselves as
Native American because they were born in America (and
thus "native born™). This error likely has some interpretation
connected to the population’s awareness of contemporary
social or cultural mores, but it was not pursued. The extent
of this anomaly in marking is not known, but because of it
no scores are reported for the ethnic category "Native
American.”

It is also important to note that references to scores on
particular items are derived from a common set of items
(that is. questions) that appeuared on every form of the test.
Because the test has some new items introduced yearly on
cach subsequent test form, not every item appears on all st
forms. and. thus, a single-set-of-items test is administered to
the cumulative (and larger) population. Including data only
from the common set of items ensures that all score inter-
pretations are only from test items taken by every individual
in the sample. Conversely, interpretations of scores do not
include some items taken by only a portion of the sample
population. Thus, the integrity of the data for the study is
enhanced by using this criterion for common items.

A Call for a National Study

At this point in our history of higher education, it would be
worthwhile to sample systematically the achievement of
students who are pursuing formal postsecondary education.
Consider this reference to such an effort a call for such a
nationally based research project. Obviously, a multiple-
choice test of scholastics, whether College BASE or another
instrument. could be selected or developed for such o use.
The sampling would not be difficult to design: after all. the
units to be used for the sampling could logically be the insti-
witions themselves. About 4,000 institutions currently exist,
about half of them four-year, degree-granting colleges and
universities, the other half two-vear and other postsecondary
institutions. Virtually all postsccondary institutions have rela-
tively accurate records about their current populations,
which include such demographic characteristics as age, sex,
race or ethnic heritage, amount of coursework taken to a
given date, and so forth. These data could readily provide
the information necessary for accurate sampling., Of course,
actually obtaining such data would Kkely strain most
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researchers’ political skills, not to mention the logistical and
technical difficulties of working from numerous, inconsisient
databases.

With high-volume optical scanning devices readily avail-
able for use, the scoring, too, of such a national effort could
easily be accomplished. Moreover, there also exists an intel-
ligentsia of trained psychometricians available for the accu-
rate interpretation of the tests.

Huge problems remain, however, inhibiting such a national
effort to understand more fully the intellectual achievement of
our college population. They mostly revolve around such con-
siderations as the high cost. the massive logistics, and the un-
known will of administrators and students themselves. None-
theless, the need for such research is evident, and the call has
been made.
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THE FINDINGS

Any study involving large amounts of data, including this one,
yields a huge quantity of information, and thus the findings
and conclusions could be arrayed, displayed, presented, and
discussed in many ways. For this study, a particular order of
presentation is maintained, which should make the reader’s
efforts to follow the sequence for presenting findings and
conclusions easy. Recall that the four main subjects (English,
mathematics, science, and social studies) are each divided
into clusters (from two to three per subject) and skills (from
five to seven per cluster), and that the analysis of these sub-
jects. clusters, and skills was conducted for both the entire
pop. tation and for four subpopulations (sex, ethnic heritage,
class standing, and age).

The presentation of findings and conclusions is divided
into two major parts. The first presents information at a
global level for the entire study population and then for the
subgroups of the population. Its focus is on comparing and
contrasting differences among the major subjects and then
the clusters. Except incidentally. skill-level data are not de-
scribed or discussed in this part. Instead, one can find global
generalizations about collegians” achievement, both across
subject areas and tor subpopulations.

Giobal findings. however, do not capture the richness of
interpretation due the data, and they can sometimes inadver-
tently offer misleading information about what can only be
described through more detailed explanations. Thus, the re-
mainder of this section presents the study's findings and
conclusions on the four subjects, Within the discussion of
cach subject, collegians’ achicvement is described for the
entire study population and then for cach subgroup. Find-
ings and conclusions are given for all three data levels—
subjects, clusters, and skills—presenting o logical sequence
for discussing the massive amount of data.

The two major parts of this section must be considered
together, for cach provides a context for the other, While the
global findings point out the main generalizations that can be
drawn from the data, the four remaining subscctions discuss
findings and conclusions in detail 1o enhance the reader's
understanding of the subtleties inherent in the data,

Global Findings
This part introduces the study’s overall findings that repre-
sent the broadest level of interpretation for collegians' global
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achicvement in English, mathematics, science, and social
studies. It compares and contrasts data for the four subjects
and nine clusters. In the presentation of the hard data from
the assessment, few findings emerge from the data that are
unambiguously clear. Rather, most of the findings have im-
plications showing both good and bad elements of colle-
gians’ achievement, echoing other research in the area. A
classic study of human behavior notes, . .. some do
[change] and some don't” (Bereleson, cited in Menges 1988,
p. 259: see also Pascarella and Terenzini 1991).

The first level of data interpretation is simple mean scores
for the four subjects. Numerically, these data are presented in
table 2 and displayed graphically in figure 8. Here, the simple
scaled scores are 294 for English, 299 for mathematics. and
298 for both science and social studics. An examination of
this table and figure reveals that, on a global level, two impor-
tant features emerge. First, scores in three of the four subject
arcas are very close o cach other, with the scores for global
achievement in mathematics, science, and social studies all
falling within one scaled score point. Based on pure raw data,
then. collegians apparently are relatively strongest in mathe-
matics and only slightly behind in science and social studies.
English. however. seems o fall behind by several points.

Before we can discuss these findings, however, we must
e aware of a caveat with regard o interpreting them. 1t
concerns “effect size” or, When is a difference between or
among groups large enough to be interpreted as significant?
Given the veny large and homogencous population. even a
one-point difference in test scores can produce statistical
significance between mean scores on i t-test or by analysis
of variance, suggesting that, overall, collegians are signifi-
cantly highest in mathematics achievement among the pri-
nury subjects, equal in social studies and science, and lowest
in English. This conclusion cannot be fully supported. how-
ever, and one is cautioned against adopting it too quickly.

Effect size is also concerned with the homogeneity of the
population and its size. Because this population is both very
homogencous and very large. the likelihood of making a
Type 1 error (interpreting a finding as a meaningful differ-
ence when in fact it is not) or its obverse, a Type 11 error, is
quite small. Thus, in this study, even aslight difference be-
tween subpopulations is probably important.

e

to
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TABLE 2
Ranked Mean Scaled Scores for General Education Subjects

Mean
scaled

Subject Score 3D
Mathematics 299 76
Social Studies 298 7
Science 29 T
English 94

FIGURE 8

Relative Differences in Scaled Scores for the Four Subjects
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Still, a more precise interpretation should include the fact
that just a one-point difference is probably the appropriate
criterion because the scores for three subjects are as close to
one another as the scaiing of this test allows, The reader is
thus advised to guard against overinterpreting such smali,
albeit statistically significant, differences. It is the difference
between statistical significance and logical significance.

Instead, a more supportable interpretation of this finding
is that collegians have apparently mastered the subjects of
mathematics, science, and social studices in approximately
cqual amounts relative to their respective norming groups.
Or in less precise language, college-level students appar-
ently know the subjects of mathematics, science, and social
studies about equally well.

For the global English score, however, one is immediately
struck by the fact that it is not close to the other subjects. Tt is
four scaled-score points behind science and social studies and
trails mathematics by five scaled-score points. This amount of
difference between reading and the three other main subjects
is hugely significant, both statistically and logically.

The large disparity between achievement in reading and
that in the other primary content arcas makes up the second
important aspect of the interpretation of global scores, that is,
the laggardly performance of English relative o the perfor-
nunce of the other subject arcas. The interpretation of this
finding is that collegians’ scholastic achievement in global
English is different from, and inferior to, their achievement in
mathematics, science, and social studies. Tt is a trudy remark-
able finding and is the first time such a conclusion can be
made about this population. Once gets perhaps the best feel
for this “effect™ by examining figure 8.

Considering the finding, one nmiay be tempted to ask, “Does
this finding mean that students are strong in mathematics, sci-
enee, and social studies but not strong readers?” This question
is a lide like asking whether a string is long. Just as the string
is neither long nor short but only longer than or shorter than
another string, here too, collegians” achievement in one or
another subject area is only relative to their achievement in
other subjects. This comparison is the relative nature of the
findings described carlier. In other words, by these data we see
only that collegians apparently know more of mathematics,
scienee, and social studies than they do of English, but what
we do not seeis whether they know very much of any subject
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at all. (Understanding that phenomenon is discussed when we
get into an exploration of the details for each subject.)

Merely looking at the top layer of the data gives a dis-
torted picture. A dig beneath the surface reveals that the com-
paratively high ranking in the overall mathematics score can
be accounted for by the extraordinarily strong performance
of one ethnic classification, Asian/Pacific Islander. This group
artificially inflated the mean scor for the entire population of
collegians. (Further exploration of this finding and considera-
tion of its implications are provided in the mathematics sec-
tion.) Stll, it vividly shows the distortion that can be present
in a simple mean score. Tnroughout this report, we will look
beneath the surface for a richer understanding of the data.

Additionally, the global difference among the four broad
subjects of general education does not tell the full story of
collegians’ learning. Levels of proficiency are vastly different
among the nine clusters as well as among the 23 associated
skills. Further, within any particular cluster or skill, differ-
ences are made manifest by wide disparities in achievement
levels among the subgroups studied (sex, ethnicity, class
standing, and age).

Let us ook briefly at the next level of score reporting, the
clusters. Table 3 displays, in rank order, the mean scaled
scores for the nine general education clusters across all sub-
jects. As noted earlier (cf. figure 2), English comprises two
clusters (reading and literature, and writing), mathematics
three (general mathematics, algebra, and geometry), science
two (laboratory and field work, and fundamental concepts),
and social studies two (history and social sciences).

These cluster-level data show marked differences only
hinted at in the global subject-level data. The first finding to
note from these cluster-level data is the wide range from
highest to lowest score, 310 in algebra to 290 in general math-
ematics, a 20-point difference. Given the very large and ho-
mogeneous popuidtion, the difference between these cluster
scores is vast and dramatic, and represents vast effect differ-
ences. The range difference is approximately one-third of a
standard deviation for the tested population between the
highest- and lowest-achieving cluster. It means that a typical
student’s performance in algebra is, in relative terms, above
more than 22 percent of the typical student's performance in
general mathematics. This difference between these areas of
mathematics is large and very significant.
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TABLE 3
Ranked Mean Scaled Scores for General Education Clusters

Mean
Scaled
Cluster Score $SD
Algebra 210 3
Science: Fundamental Concepts 304 64
History 3CL €3
Social Sciences 299 64
Geometry 298 &9
Science: Laboratory & Field Work 297 69
Writing Exercise 297 47
Reading & Literature 296 69
General Mathematics 290 70

Such a finding has the appearance of an anomaly. After
all. it would seem. superficially at least. that algebra and
general mathematics are closely related in content: one
would expect achievement in either cluster to be similar 1o
achievement in the other. Instead, it is not the case: The
highest- and lowest-runked clusters are both skills of mathe-
matics—hinting that the findings in mathematics are convo-
luted and require in-depth analyses to understand them fully
(see “Findings for Mathematics Subject” on p. 59). For now,
it is important to realize that, in the cluster-level data, the
highest and lowest cluster both belong to the mathematics
subjects. Moreover, we should bear in mind how wide the
difference in those scores is.

Yet another finding from the cluster-level data, also
shown in tuble 3. is that the two clusters of the lowest sub-
ject, English, are themselves both comparatively low. The
writing exercise and the cluster reading and literature are,
respectively, second and third from the bottom of il clus-
ters. This finding is expected, given the weak global English
score. It reinforees what is eminently apparent: Collegians’
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achievement in the language arts is quite low in compurison
to the other subjects. Further. the poor achievement in
English is spread across the discipline.

The rankings for clusters of science and of social studies
are mixed. Paralie] to the results in the mathematics clusters,
fairly wide disparities are extant in science and social studices
clusters. Again, it raises the specter of attention to careful
interpretation of the data, showing that complexities exist for
these subjects too.

Thus. it can be scen that the cluster-level findings for col-
legians” achievement in general education present a mixed
picture of their accomplishments, for they are neither uni-
form nor consistent. These complexities within the cluster-
level data will be explored in the reports on subject areas.

Taking the duata to one more step of interpretation brings
us to the skill level. The overview, using data for the study
population on this level, is given in table 4. Using this table.
one is able to make comparisons between subject and clus-
ters on the percentage of collegians who ranked high,
medium, or low in any given skill.

By ranking the percent of students in cach mastery classifi-
cation, as shown in table 3. one gets an even better view of
the large amount of skill-level data, and certain generaliza-
tions can be meaningfully deduced. In the rankings, for ex-
ample, the percent of high achievement for cach skill is dis-
parate, from 28 percent for Practical Applications in mathe-
matics to a mere 3 percent for the Writing Exercise in English.
Further, the decline in percent of students in the high cate-
gory cascades downward among the skills, but the percent of
students in the medium category is relatively stable. An ex-
ception is the Writing Exercise, in which an overwhelming
majority of the examinees are classified “medium.” A large
part of the subject subsections of this report is devoted to
these skill-level findings.

Another important aspect of the study derives from the
global level of findings: an examination of the classificatory
variables (sex, ethnicity. class standing, and age) employed
in the study to divide the population into subgroups. Based
on these data about classificatory variables, table 6 presents
the mean scaled score for these groups, and figure 9 dis-
plays the corresponding histograms depicting the relative
performance of males versus females, The graphic makes it
casy to see that differences in gender pervade collegians’

Scholastic Achicrement in Generetl Education

47




TABLE 4

Percent of Students in Each Mastery Classification for
General Education Skills

Subject/Cluster/Skill . High % Medium

Reading

Reading & Literature
Reading Critically
Reading Analytically
Understanding Literature

Writing
Writing as a Process
Conventions of Written Engilish
Writing Exercise

Mathematics

General Mathematics Proficiency
Practical Applications
Properties & Notations
Using Statistics

Algebra
Evaluating Expressions
Equations & Inequalitics

Geometry
2&3 Dimensional Figures
Geometrical Calculations

Science

Laboratory & Field Work
Observation/Experimental Design
Laboratory/Field Techniques
Interpreting Results

Fundamental Concepts
Life Sciences
Physical Sciences

Social Studies

History
Significance of World Events
Significants of U.S. Events

Social Ssciences
Geography
Political/Economic Structures
Social Science Procedures




TABLE 5

Ranking by Percent of Students in Each Mastery
Classification for General Education Skills

8kill (Subject abbreviated) % High % Medium % Low

Practical Applications (Math)
Political/Economic Structures (SS)
Reading Critically (Eng)

Life Sciences (Sci)

Significants of U.S. Events (SS)
Social Science Procedures (SS)
Reading Analytically (Eng)
Evaluating Expressions (Math)
Equations & Inequalities (Math)
Interpreting Results (Sci)
Physical Sciences (Sci)

Geography (SS)

Writing as a Process (Eng)
Laboratory/Field Techniques (Sci)
Significance of World Events (SS)
Using Statistics (Math}

2&3 Dimensional Figures (Math)
Conventions of Written English (Eng)
Properties & Notations (Math}
Observation/Experimental Design (Sci)
Understanding Literature (Eng)
Geometrical Calculations (Math)
Writing Exercise (Eng)

achievement in general education. In all four subjects. the
differences are highly significant when the achievement of
males is contrasted with that of females.

The data for English clearly show that females far outper-
formed males in that subject. ‘The 18 scaled-score spread is a
huge difference, regardless of whether by effect or statistical
criterion, From the histogram. one can see the vastly supe-
rior English scores of females over males.
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TABLE 6

Mean Scaled Scores for Subjects by Classificatory Variable Sex

Subijects

English
Math
Science

Males Females

283 301
313 292
318 289

Social Studies 323 287

FIGURE 9

Relative Differences in Scaled Scores for
Subjects between Males and Femnales
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In the three other subjects, however, the histograms re-
veal that the ditferences in gender favor males. Males evi-
dently demonstrate superior knowledge of mathematics,
science, and social studices over females. Interestingly, the
greatest difference between the sexes is in social studies, not
in mathematics, where popular opinion might imagine it to
be. Here, the divergence of scores is 36 scaled-score points,
or about halt a standard deviation. For this distribution, such
@ ditference is pronounced. Morcover, among the three sub-
iccts in which mades outperformed females, the Teast dispas-
ity in scores between the two groups was in mathematics.
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The next set of data, presented in table 7, is for the cate-
gorical variable ethnic heritage. The data in table 7, as well
as their graphical portrayal in figure 10. suggest that wide
dissimilitude exists among the races for collegians’ achieve-
ment in general education. Black/African American colle-
gians appear to have lower achievement for all subjects than
other classifications; however, the variances differ greatly
from subject to subject. The difference between Blacks '/
African Americans’ and Asians’/Pacific Islanders’ achicve-
ment in English is slight, a comparatively small eight scaled-
score points. This point is important because it dispels a lot
of what many people believe stereotypically about Blacks'/
African Americans” use of language.

TABLE 7
Mean Scaled Scores* for Subjects by Classificatory Variable Ethnic Heritage

Subject Asian Black Caucasian Hispanic

English 253 245 301
Math 332 244 335
Sci 281 235 306
Soc Stud 273 242 306

*Score in boldface type indicates highest for each subject.

Morcover, as shown in the bistogram, differences in in-
terethnic classification are not consistent. For example, an
enormous disparity is obvious within the Asian population
between their achievement in mathematics and their achieve-
ment in the three other subjects, especially when contrasted
with English. Within the Hispanic subpopulation, scores for
social studies are significantly stronger than those in other
areas. Achicvement across subjects is more uniform for
Caucasians than it is for any other ethnic heritage classifica-
tion, and it is most dissimilar for Asians Pacific Istanders.

Data for the classificatory variable class standing—Ifresh-
man, sophomore. junior, senior, graduate—are given in table
8 and shown graphically in figure 11, Data for this variable
tend to confirm what may be the expected outcome—that
freshman score lowest in all subject areas, while achicve-
ment among the other classes s fairhy consistent. One expla-
nation, of course, is that most freshman have not had suffi-
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FIGURE 10

Relative Differences in Scaled Scores for Subjects
Among Ethnic Heritage Categories

| English

{1 Math
D Sci

M soc Stud

Black Caucasian Hispanic

cient college coursework to complete their general educa-
tion requirements; thus, one would expect this lower
achicvement. Another finding is that freshmen have the most
consistent scores within any class.

Finally. data for the age variable are shown in table 9 and
figure 12, As one can easily see differences in the age cate-
gories are enormous, especially for the age group 35 and
over. This age group has the lowest scaled score, 271,
among all the age groups in mathematics and the highest
score, 335, in social studics, a whopping 64 scaled-score
point difference. One possible interpretttion of this differ-
ence is that older students know less of mathematics be-
cituse they practice nuthematical concepts infrequently. if at
all, while they typically keep abreast of the news and nay
thus be more aware of historical events and their signifi-




TABLE 8
Mean Scaled Scores* for Subjects by Classificatory Variable Class Standing

Subject freshman sophomores juniors seniors graduate
English 254 297 300 304 314
Math 254 309 311 296 297
Sci 256 300 308 303 307
Soc Stud 256 298 307 N 319

*Score in boldface type indicates highest for each subject.
FIGURE 11

Relative Differences in Scaled Scores for Subjects
Among Class Standing Categories

325

300

275

W Enghsh
B Math
aSa

0 Soc Sad

freshman Juniorg $enKrs graduate

cance. Interestingly, 24-year-olds score comparatively lower
than other age groups in all subjects—not what one would
expect, because 24 s an age when most students have re-
cently completed or are still involved in their general educa-
tion coursework.

While a myriad of technical perspectives exist from which
one could explore the data, one simple procedure vields
some interesting results. This technical approach to the data
is to examinge the mean pereent correct for items, or the
mean test p-value, which is the average percent of test items
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TABLE 9
Mean Scaled Scores* for Subjects by Classificatory Variable Age

Subject 25-29 30-34 35 & +

English 294 293 285 285
Math 31l 297 288 28¢€
Sci 3oz 295 291 286
Soc Stud 295 292 291 293

*Score in boldface type indicates highest for each subject.

FIGURE 12

Relative Differences in Scaled Scores for Subjects among Age Categories
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correct for the population nd the divisions by classificatory
variables. In technical analyses, it is a commonly reported
test statistic, Data from this perspective are shown in table
10. An examination of the mean test pvalue for College
BASE shows the wide range of achievement from this per-
spective, ranging from 75 mean test palue for the 18- 1o
21-year-olds 1o 38 mean test pvalue for the bluck ethnic
heritage category,
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TABLE 10 .
Mean p-Value of Test Items for Population and by Classificatory Variable

Classification p -value

Total 0.68
Sex
Male .70
Female .68
Ethnic-Heritage
Black .58
Caucasian .70
Asian .65
Hispanic .66
Standing
Freshman .66
Sophomore .68
Junior .69
Senior .67
Graduate .71

18 - 21 .75
22 .70
23 .68
24 .67
.65
.66
.68

For a criterion-referenced test like College BASE with very
precise objectives. this spread is larger than might be ex-
pected by chance and probably represents true differences.
The high group is probably not surprising because it com-
prises people who probably most recently took their general
cducation coursework. Of course. the high and low groups
are not unique but most likely overlap considerably in the
individuals included. Thus, it is not meaningful to contrast
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them as different achievements. Nonetheless, as a reporting
variable, it does yield this important finding.

It is important to emphasize that collegians’ scholastic at-
tainments in general education are complex and require de-
tailed analyses to understand and interpret them. Thus, it is to
a more complete description of the findings that we now turn.

Findings for English Subject

In College BASE, English encompasses three primary disci-
plines within the language arts: reading, understanding litera-
ture, and writing. Experts generally acknowledge that these
areas make up the domain, however broadly defined. And
while language arts also include many imaginative and cre-
ative elements, those vectors are not amenable to standard-
ized assessment and are consequently left to personal assess-
ment or discovery by other means. They are not included in
this look at collegians’ knowledge of English language arts.

For organizational purposes on the test, English is divided
into two clusters, reading and literature, and writing. Each
cluster is composed of three skills important to that area. For
the reading and literature cluster, the skills are reading criti-
cally, reading analytically, and understanding literature. For
the writing cluster, the skills are writing as a process, con-
ventions of written English, and demonstrating the integra-
tion of writing skills by composing an argumentative essay
that is typically three to five paragraphs long.

While the reading score relies solely on answering 41
multiple-choice questions, the writing score is derived through
a formula combining responses to 16 multiple-choice items
with the holistically graded writing sample. The writing-
retated multiple-choice items attend to important aspects of
grammar and English writing conventions, while the essay
focuses on developing ideas logically and coherently with
adequate supporting detail. Collectively, the 57 multiple-
choice English items and the writing sample make up a rela-
tively thorough assessment of college- and university-level
students’ proficiency in the area.

As already noted, collegians' achievement in the global
ficld of English is comparatively low—Dbut this simple state-
ment does fiot unveil the full extent of collegians’ knowl-
edge in this subject. To do that, we must examine particular
aspects of their learning in English, which we can do by
looking at achievement within the two clusters and six skills
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making up the English test. We will examine each of these
levels of knowledge for the total group as well as for the
subpopulations. Table 11 (with earlier tables) presents the
data for this level of analysis. The percent mustery levels
(i.e., high, mediur nd low) for each English skill are not
given in their entirety but are referred to in the text when
they are significant, :

Let us begin by examining the differences in achievement
between the two major clusters of English: reading and litera-
ture versus writing. Reading and literature is primarily a skill
involving accurate and critical reading, evaluating a literary
text, understanding ditferent literary forms and their historical
contexts, and identifying major literary figures. Writing is
defined to mean rhetoric and composition, that is, knowing
and applying the skills of the writing process. Creative ex-
pression and novelty are not included in the assessment.

From the assessment of over 70,000 collegians, we con-
clude there are prominent differences between students™
knowledge of the two clusters of English. While one-quarter
of the students display high critical and analytical reading
skills, a paltry 3 percent of them can write an essay judged
by holistic scoring to be “high.” That is to say. one in four
collegians is a good reader, but only about one in 33 is a
skilled writer. This finding is extremely important. From it,
we learn of a huge difference in achievement between these
two language arts skills., Further, it reveals an astonishingly
low number of collegians who are adept at language arts.

The severity of this concern, however, is heightened as
one turns attenticn to the other side of the coin: toward the
number of college-level students who could nor demonstrate
cven minimal competence in reading orwriting. These stu-
dents are the very tow achievers. Slightly more than one in
five college students are poor readers, as evidenced by their
low performance on the two reading skills: 21 percent are
weatk at reading critically, and 22 percent are poor at read-
ing analytically. Overall, one in cight (12 percent) is an inept
writer. Within particular elements of writing, 17 percent are
low in their knowledge of English writing conventions, and
20 percent could not improve the clarity, organization, co-
Lerence, or style of a text through revision.

Although studices of aspects of collegians reading and
writing are common, this study appuars 1o be the first in
which such an appalling lack of foundational Linguage arts

The severity
of this con-
cern, bow-
ever, is
beightened
as one turns
attention to
the other
side of the
coin:
toward the
number of
college-level
students
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not demon-
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or writing.
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TABLE 11

English Subject and Cluster Mean Scaled Scores* for Total Populatio
and by Classificatory Variable

Classification Mean Scaled Score

Total Reading &
Subject Literature Writing

Total Population 294 296
Sex
Male 283 299
Female 301 299
Ethnic-Heritage
Black 245 249
Caucasian 301 303
Asian 253 249
Hispanic 267 274
Standing
Freshman 254 259
Sophomore - 297 298
Junior 300 302
Senior 304 305
Graduate 314 319

18 -~ 21 294 294
22 293 294
23 285 289
24 285 287
28 -29 293 298
30-34 299 306
35+ 314 320

*Score in boldface type indicates highest for each area.

skills is documented for so Targe a population, The probdem
is so comprehensive that it takes i while o fully realize
the significance of the data, Even for the dispassionate re-
scarcher, it cches one's breath. Analyzing the findings re-
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quires patience and distance. It may be somewhat akin to the
naturalist who visits what was thought to be a healthy herd
of beautiful animals but discovers that many animals are sick
and dying. Such is the state of our collegians’ writing.

The instant analysis of this finding from a colleague who is
also a professor of measurement was, “Well, the students are
only reflecting a decline in writing as a form of communica-
tion in contemporary society.” While true, this analysis does
not necessarily provide the complete picture. Obviously, con-
temporary Americans rely on oral communication more regu-
larly than they do on written forms, but it does not follow di-
rectly that the importance of writing as a functional necessity
has declined over the years, Comparatively more letters were
written during the Civil War than today: for example, during
the Gulf War soldiers could readily telephone loved ones.
And today, computer keyboards are regularly used for com-
position by an ever-larger percentage of the populace. Busi-
ness and government correspondence has increased many
times over what it was formerly. Just think of all the faxes
sent today, all involving writing. By any measure, writing re-
mains a vital and vibrant skill. The low achievement in the
ability to construct good writing by this college-level audience
is indeed distressing.

Nor is reading done less often than hefore. In fact. book
sales are up each of the Tast 10 years, regardless of whether
measured as gross volume or as a percentage of the popula-
tion. And the U8, Department of Labor reports that 99 per-
cent of adult Americans are “literate.” All of these indices
point to the contemporary importance of reading and writing,

Nevertheless, low achievement sceems to pervade all as-
pucts of the English curriculum as measured by College
BASE. Literature is an example of a portion of the English
curriculum that is not well known to many collegians. Inan
examination of students’ knowledge of literature, the data
classity 17 pereent as “high,” 61 percent as "medium.” and 22
pereent as low.” While this finding may not carry the same
ring of urgeney as do the findings tor reading and writing, it
is nonetheless disquicting. Knowledge of litern e s a cen-
tal measure of classical education, but as shown in this
study, chissical education is seemingly lost to carcer training
or other aspects of today's watered-down general education,

Part of our apprehension for this finding of low literary
awiareness stems from the fact that the questions asked in this
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category are, by reasonable academic standards, quite easy.
One would expect most college-level students to have no
difficulty correctly answering the basal literature-related test
questions. Many questions in the literature area simply ask
students to identify the work of a major literary figure like
Chaucer, Rousseau, Milton, or Frost. Other questions require
students to order literary movements into their correct histori-
cal sequence—classical, medieval, romantic, or contemporary,
for example. A few questions ask for elementary comprehen-
sion of a passage. None of the literature-related questions
require students to demonstrate the much more difficult skill
of interpreting a passage or a poem. One is tempted to spec-
ulate abour the degree of competence demonstrated by stu-
dents who have shown that by and large they write horribly.
Apparently many of them cannot read much better.

Even at this basic level of literature questions, distress-
ingly few students could recognize some principal work of a
major author. For example, only about half of them (53 per-
cent) could match Jane Austen as the author of Pride and
Prejudice or Enima. Even with these simple questions, a
large number of students (23 percent), thought that Austen
wrote the D.H. Lawrence novels Sons and Lovers and Lady
Chatterley's Lover, More than one in 10 students attributed to
her the Ken Kesey novel One Flew over the Cickoo's Nest.
Questions about other authors’ works yielded similar. low
results. To make answering the questions simpler, examin-
ees could approach these identification questions from two
perspectives: either by knowing at least one work by June
Austen or by eliminating the other novels listed as not being
written by June Austen.

In contemplating these findings, it is important to realize
that understanding literature is not merely memorizing lists
of authors and their works. It is a much deeper understand-
ing of the human condition. Knowing the period and styic
of Jane Austen would readily lead the inforimed student to
immediately match the title Pride and Prejuedice with her
name, regardless of whether or not one knows the answer
by rote. The same important comment can be said for DU,
Lawrence or Ken Kesey or any of the other carefully se-
lected authors used in the test.

Thus. it would seem, academic rigor is not a uniform part
of the English experience for most collegians. For example, at
one university included in the study, the eatire general educa-
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tion requirement for English could be satisfied by analyzing
the lyrics of rock songs. Such sophistry is not literature, al-
though it is sometime presented to young minds as such.
More accurately, it displays the assignor's ignorance of hu-
manity as expressed in true literature. “Bump, Baby, Bump”—
the lyrics of a song collegians were asked to analyze—is not
the same as “Call me Ishmael"—a call to the human soul the
professor ignored.

This example from a Carnegie I research university is not
isolated. Anti-intellectualism, as espoused in the so-called
philosophies of devolution, constructivism, and deconstruc-
tionism, seems to pervade too many English departments at
respectable universities. This study only shows the sad con-
sequences of such instructional approaches. That the mode
of instruction matters to intellectual development is docu-
mented in many studies (see, e.g., Cronbach and Snow 1977
and Theodory and Day 1985).

The consequence of this misguided instruction is to deny
students a rich experience they deserve, and we can see the
results of that withholding: distressingly low achievement in
literature by a huge number of collegians. The recent high-
level Scandia Report (Schrag 1997) corroborates that more
than one-third of all freshmen entering the elite University of
California university system must take remedial courses in
English. The low achievement in reading and writing screams
for serious attention by college professors, who have the re-
sponsibility to offer students challenging and substantive ex-
periences. The fact that so few collegians are strong writers
should be a clarion call to revamp much of what is going on
in writing. An exhaustive review of the literature concludes
that for collegians, “student learning is unambiguously linked
to effective teaching, and we know much about what effec-
tive teachers do and how they behave in the classroom”
(Pascarella and Terenzini 1991, p. 619).

Further, the U.S. Department of Education, which recently
hosted a workshop on design of the National Assessment of
College Student Learning, did not acknowledge the distress-
ful situation of ineffective college teaching. The committee
of the workshop identified three features of setting standards
applicable across a variety of subject matters and settings:
the setting of thinking, the social dimension of thinking, and
the knowledge component. We see all oo clearly that the
knowledge component is lacking for reading and writing in
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collegians. Without this important cornerstone to education,
how can one expect students to advance in the other areas?

Differences in English achievement by sex

Turning our attention to analyses of comparisons among
subgroups of the college population, we see wide differences
in levels of English achievement. The profile of college-level
students’ achievement in English reveals significant difter-
ences between the sexes, primarily favoring females. Overall,
females outperform males in both reading and writing by
nearly a third of a standard deviation, which means that the
tvpical female coed can read and write at a level attained by
only about the top 33 percent of her male counterparts

(cf. table 6).

The disparity in achievement between sexes, however, is
not consistent for the content domains. In some areas, fe-
males are far ahead of males, whereas in other areas they
are only slightly ahead. Differences in reading proficiency
are less pronounced than they are in writing skills. Ap-
parently, not only are more females than males better read-
ers, but many more are also stronger writers. This finding is
consistent with an earlier work (White 1985) suggesting that
with elementary school-age youngsters, writing may be a
sex-linked ability.

Within the category reading, the variance between sexes
is most apparent in the fact that there are fewer “low™ ability
females than males in both the reading skills criticul reading
and analytical reading. Twenty percent of females are low in
critical reading compared with 24 percent of males; only 18
percent of females are low in analytical reading compared
with 29 percent of males. Fewer females than males, cer-
tainly. are low achievers in this area, which scems to say
that females are overall better at English skills than are males
on both sides of the coin. That is, there are more fen: ¢
good readers and writers than males, and there are far fewer
poor female readers and writers. Conversely, there are fewer
females who are poor at reading and writing than males,

A further difference in analytical reading achicvement is
apparent between the sexes. Many more females than males
are highly able analytical readers (28 percent of females
versus 21 percent of males). By inference, then, females may
e stronger than males at seeing relationships between form
and content. This finding may reveal something significant
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about differences in brain functioning between males and
females. It may also relate to another finding about differ-
ences between the sexes among the kinds of writing skills
known more to females than males.

The most telling difference between males and females,
however, is in their knowledge of standard conventions of
written English. Standard conveniions are elements of writ-
ing. such as subject-verb agreement, misplaced modifiers.
and choosing the wrong word. Based on the evidence of this
assessment, female collegians not only know more than their
mile counterparts about such writing orthodoxies, but they
are also better able to apply them when writing. For exam-
ple. for several items on the test, students are presented with
a sentence and asked whether it should be revised:

For some people, « iight at the opera, whether comic or
tragic, represent juist a three-hour nap i an uncom-
Sfortable cheir.,

The error in the sentence is faulty subject-verh agreement,
with the subject requiring a singular verb: For some people. a
1ight at the opera. whether coniic or tragic, represents just o
three-hour nap in an uncomfortable chair. Only 40 percent
of male students selected the correct form of the sentence
from the four choices presented, whereas 60 percent of le-
mitles selected the correct answer. Given the size of the sam-
ple. this spread in percentages is notably significant. In other,
similar items, females consistently ontperformed their male
counterparts in identifying correct revisions for sentences.
Clearly, this writing skill is confounded by sex: that is. fe-
males perform it differently from, and better than, males.

Differences in English achievenient by etbnic beritage
Differences in English achievement by categories of ethnic
heritage are even more pronounced than ditferences in sex.
And much of what is revealed in examining these difter-
ences is truly significant.

Recall that the analysis of ethnic heritage subpopulations
is divided into Caucasian, Hispanic, Black/African American.
and Asian.Pacific Islander. And it is important to bear in
mind a point that needs constant repetition: that the data
presented here are aggregate scores for large groups. In-
dividuals, of course, deviae from the group norm, often by
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very significant amounts. When one says, for example, that
one group is a standard deviation above another group. it is
important to remember that while true tor the groups, some
individuals in the lower group still outperform many other
individuals in the higher group (*the law of the individual™).
We do a disservice to many people when we merely de-
scribe group means and ignore the law of the individual.
This sensitivity should be kept in mind in reading the fol-
lowing descriptions of group achievement.

Differences favoring achievement by Caucasians suffuse
the English curriculum. Caucasians appear to be better read-
ers and stronger writers than any of the other ethnic heritage
subpopulations studied. Caucasians also demonstraie more
knowledge of literature than other ethnic heritage subpopu-
lations. For subject and clusters (see table 11) as well as in
every skill examined (cf. tables 4 and 5). the score or per-
centage of students demonstrating high ability is greater for
Caucasians than the corresponding score or percentage for
any other category of cthnic heritage. The converse also
holds true. A smaller percentage of Caucasians appears to be
weak in every skill examined than the corresponding per-
centage of other ethnic heritage subpopulations.

By this aggregate measure, then, Caucasians are consis-
tenty more skilled in reading and writing than other ethnic
heritage groups. Whether this difference in cthnic heritage
can be attributed to culweral differences is a4 worthy question
for study but beyond the scope of this present reporting,
Clearly, it would misrepresent the facts to dismiss inferior
achievement by various ethnic heritages to “culture” without
specifying precisely what is meant by the word and how it
interacts with a set of learned skills in reading and writing. It
is more plausible to suggest that discrepancies in elementary
and secondary schooling may account for some part of
group differences in collegians' achievement. It may also
reflect reasons based within an individual, such as low moti-
vation or lack of practice in the skills. After all, one can nei-
ther learn to play the piano nor become proficient at basket-
ball without motivation, diligence, and hard work. The
question of explaining the why of differences in ¢thnic her-
itage is left unresolved for this study.

Probing the differences in English achievement among
particular ethnic heritage groups reveals that racial minority
groups are not merely behind Caucasian achievement as a
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unified, all-minority subpopulation: actually, their attain-
ments are widely disparate among the minority subpopula-
tions. Hispanic students, for example, outperform both
Blacks/African Americans and Asians/Pacific Islanders in
reading as well as in literature. But some Asians/Pacific
Islanders are extraordinarily proficient in writing skills, and,
as group, Asians/Pacific Islanders are more highly skilled
writers than are Hispanics or Blacks/African Americans.
Simultaneously, nearly a third of Asians/Pacific Islunders (30
percent) are pitifully weak writers, showing a bipolar pattern
in writing ability for this group. Blacks/African Americans
fag painfully behind other ethnic heritage groups in virtually
all areas of English.

The pervading interest for comparisons in ethnic heritage,
of course, centers on differences between Caucasians and
Blacks/African Americans. In general, for English achieve-
ment as measured by College BASE. these two ethnic her-
itage groups ure about one standard deviation apart, favor-
ing the Caucasians. The data show that both groups contain
high, medium, and low achievers and that the range of
achievement within each group appears to be similar, But
the data also disclose that the fevel of achievement is not the
same across the spectrum of abilities. In other words, if two
frequency distributions, one for Caucasians and another for
Blacks/African Americans, are drawn on a curve (technically
termed an “ogive™), the mean score for Caucasians would lie
above the 84th percentile for Blacks/African Americans. The
amount of difference represents approximately 34 percent of
students, a major dissimilitude.

Achievement for BlackssAfrican Americans in English
skills associated with critical reading and analytical reading
is particularly distressing: More than 41 percent of Blacks?
African Americuns are in the “low"” category. Additionally. in
the writing domain, a dismal 1 percent of Blacks/African
Americans shows high writing ability compared with it lop-
sided 28 percent of them who are “low.”

Hispanics” achievement in English is slightly more than
one-half a standard deviation above that of Blacks, African
Americans but still ligs about one-halt a standard deviation
below Caucasians achievement. Returning to the imaginary
graph of frequency distributions, if a third ogive is drawn for
Hispanic students, it would lic about halfway between the
graphed line for Caucasians and the line for Blacks, African
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Americans. Along with Black/African American students,
Hispanic students seem to have particular difticulty with the
wriling exercise. Only 2 percent of this subpopulation
achieves ua high writing score, and more than one in five (21
percent) are “low” in writing achievement.

These important considerations must be remembered in
the discussion of achievement by different ethnic categories.
One consideration is the linguistic component of students’
achievement, which is sometimes associated with particular
cthnic groups, especially Hispanics and Asians. The assess-
ment of College BASE contained no data from students
about whether English wvas their native lunguage or a scc-
ond tongue. Unquestionably, if a Large number of persons
from the Hispanic subpopulation are not native speakers of
English. it could partly explain their low writing scores.
Given the overall demographics of the Hispanic subpopula-
tion tested. however, it is unlikely that a sizable portion of
them speak English as a second language. Hence, more
credible explanations should be sought—another topic for
serious research.

The same conjecture about second language does not
hold tor the Asian Pacific Islander group, because many of
them are obviously aliens, in this country only for their post-
secondary education. Probably a high percentage of these
students do not speak English fluently, and some are incom-
petent in English language skills. Given their circamstances,
the AsiansPacific Islunder group’s scores may not reflect
typical college students™ level of achievement in English. For
them, the phenomenon of a second language could explain
why sO many wrote inept essays.

The language barrier for Asians-Pacific Islanders can be
illustrated by looking at their responses to English language-
related test questions. One such item asks students to com-
bine two disparite sentences into a single sentence: A store
in Seattle, Washington. specializes it dccessories for teddy
hears”and “Bear owners can purchase bats, clothes. and toys
for their teddy bears.” A logical combination of these sen-
tences is “Oweners of teddy bears can purchese bats, clothes,
cndd toys for their bears at a specialty store in Seattle,
Washinglon.”

While approxinuttely 80 percent of all other cthnic her-
itage categories (including Hispanics) could perform this
simple combining task. only 60 percent of Asians: Pacific
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Islanders could do so correctly. The difference between
these two percentages of high achievers is a very significant
14 points, lending support to the notion that many collegians
in this ethnic heritage category do not use English as their
primary language. Knowing this situation helps explain the
poor performance in writing for Asian college-level students.

It is particularly regrettable that we do not have data on
this phenomenon of a second language. because it could
add a dimension of understanding to our interpretations of
differences in ethnic heritage groups.

Differences in English achievement by class standing
The analysis also considered English achievement by class:
freshman, sophomore. junior. senior, and graduate student.
As might be expected. collegians gain English, writing, and
literature skills progressively with class standing. which is
exactly what happened for all levels of analysis (subject,
cluster, and skill). Apparently, the longer a collegian stays in
school, the more proficient that person becomes in the skills
of reading and writing. This finding is important and con-
firms earlier research on the topic (see. e.g.. National Insti-
e 1984 Winter, McClelland. and Stewart 1981).

For this study. the most growth appears to occur between
the freshman and sophomore classes. Sophomores outper-
form freshmen by a very significant 43 scaled-score points,
The progressively higher scores for increasingly higher class
standing continue from sophomore to junior to senior 1o
graduate student. While these differences between class
standings are not of the magnitude of that from freshman o
sophomore, cach is significant.

One might anticipate this finding from unother perspective
as well. Many colleges and universities require incoming
freshmen to take general education in language arts. Because
it is typical to take the language arts general education classes
carly in the academic career. one might anticipate that the
skills will improve most right after the courses are taken. 1t is
indeed what has happened. Further, merely being in a post-
secondary setting forces many individuals to read a lot more
thun they might have done before arriving at college.

The findings tor writing achievement are somewhat differ-
ent from those for reading. Writing scores do not gain pro-
gressively with class standing in paralle] fashion 1o the steady
upward change in reading achicvement. For writing, the
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scores gain only from freshman to sophomore, and thereafter
they do not change much. In other words, achievement in
writing seems to gain most during the first year of college
and thereafter very little, if at all. Sophomores, juniors, se-
niors, and graduate students appear to write at about the
same middling level of competence. A case could be made
here for interpreting the positive but short-term effects of the
emphasis on writing in general education courses but not in
later ones. Seemingly, the farther away one is from writing-
intensive experiences in general education, the less the gain
in writing achievement, but as this study did not collect infor-
mation about when a given course was taken, this conclu-
sion is speculative.

Differences in Englisb achievement by age

The final variable studied is age. Overall achievement in
Faglish reveals a startling verdict within the age groups. Evi-
dently, English achievement ditfers significantly between
younger college-level students and older ones, favoring the
older students. The several categories making up ages 18 to
24 all evidence parallel achievement in English, in contrast
to the achievement of students who are 25 years and older.
The difference is even more pronounced for collegians over
the age of 335, who score highest of all. Each older age cate-
gory achieves progressively more gains.

This finding is further supported when scores for the two
larger groups (724 and younger™ and “older than 247) are
analyzed. When viewed as two large groups, older students
outperform younger ones in all areas of reading (see table
L 1). Thus. it appears that, when grouped by age, younger
students do not gain very much in reading ability during the
vears they are in college but older, often returning students
do gain quite a lot in reading achievement.

The differences in the age variable for reading do not
carry over to analogous age differences for writing. As seen
for the other variables, writing scores are mediocre for all
age categories. The evidence here also indicates that very
few highly able writers exist. Most college-level students,
regardless of age, can write somewhat—perhaps even ade-
guately—but their numbers include startlingly few very
strong writers, and about 12 percent of them are substin-
dard, poor writers.




Findings for Mathematics Subject

As we saw earlier, collegians’ scholastic achievement,
viewed globally, is higher in basal mathematics than it is in
any other content area of general education, whether sci-
ence, social studies. or English. Thus, at lcast superficially,
college-level students as a group demonstrate an apparent
relative mastery of beginning mathematics. Table 12 presents
the base data for the discussion of the findings for this sub-
ject. (Like in the discussion for English, the percent mastery
for individual mathematics skills is not given but is referred
to throughout the text.)

This finding for collegians™ overall relative strength in
mathematics achicvemeat is, indeed. good news, but more
thorough analyses quickly temper the good news. High math-
ematical achievement by the broad spectrum of coltege-level
students does not appear to be the case. In fact, the high al-
gebra score for the population is distorted by the extraordi-
narily superior achievement of just the Asian subpopulation,
illustrating the careful attention that must he paid to interpret-
ing simple mean scores.

Morcover, not orly is mathematics achievement among
varioas subpopulations of collegians widely disparate; their
mathematical knowledge is also internally inconsistent—that
is. their mathematical expertise does not cover the breadth of
the field in any uniform way. Apparently, collegians know
particular aspects of mathematics quite well, but their knowl-
edge is decidedly lacking in other areas. This internal incon-
sistency is true for even the highly able students.

We see this rather up-and-down achievement most directly
by examining the cluster scores for mathematics (general
mathematics, algebra, and geometry) in relation to the full
spectrum of custers for all subjects on the exam. Ranking the
achievement by mean scaled score for all nine clusters on the
exam dramatically shows the wide disparity of achievement
within specific aspects of mathematics.

The mathematics clusters are general mathematics, alge-
bra, and geometry. The general mathematics cluster incorpo-
rates the skills of practical applicatior =, properties and nota-
tions, and using statistics. The algebra cluster comprises two
skills: evaluating expressions, and solv:ng equations and
incqualitics, The geometry cluster contains the skills of rec-
ognizing two- and three-dimensional figures and performing
geometric calculations,

Moreover,
not only is
matbemat-
ics achieve-
ment among
various sub-
populations
of collegians
widely dis-
parate; their
mathemati-
cal knowl-
edge is also
internally in-
consistent. ...
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TABLE 12

Math Subject and Cluster Mean Scaled Scores* for Total Population
And by Classificatory Variable

Classification Mean Scaled Score

Total Gen Math
subject Proficiency Algebra Geometry

Total Population 299 290 310 298
Sex
Male 313 302 317
Female 292 284 289
Ethnic-Heritage
Asian 332 296 328
Black 244 230 247
Caucasian 305 297 304
Hispanic 271 263 275
Standing
Freshman 264 261 267
Sophomore 309 295 306
Junior 311 301 308
Senior 296 295 295
Graduate 297 306 304

18-21 311 292 311
22 297 289 294
23 288 285 287
24 286 284 283
25-29 288 293 282
30-34 282 292 278
35+ 271 285 275

*Scere in boldface type indicates highest for each area.

While all the skills are asscessed by multiple-choice test
items, sore of the questions require examinees to perform a
caleulation of varying degrees of sophistication. For other
items, students must use cognitive processing dexterity,
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which requires some kind of integration, interpretation, or
other higher-order reasoning. By common agreement among,
mathematics experts who examined the test’s questions,
however. the mathematics questions are at a basic level for
the defined skills. None require complex reasoning, and any
necessary calculations are straightforward. Formulas (e.g..
volume of a cylinder) are provided in all but the most ele-
mentary instances. During the test, students are permitted to
use nonprinting calculators of all types. They may also use
scratch paper. Figure 5 (p. 20) displays a typical mathematics
question on the test.

Of the three clusters of mathematics-related skills, algebra
ranks the highest among all nine clusters, an | “cation of
relatively strong achicvement in this single cluster (see table
3 on p. 36). But geometry ranks only in the middle of the
nine. And, curiously, the lowest ranking of al' nine clusters
is another one from mathematics, general math. This finding
confirms the suspicion that strength in overall mathematics
is largely the result of an extraordinarily high score in just
the one cluster of beginning algebra and does not reflect
collegians’ true global achicvement in mathematics.

It is hard to interpret why college-level students have rel-
atively more difficulty with general mathematics than with
the more circumscribed subjects of algebra or geomeltry. It
does imply, however, that the more reason-based word prob-
lems of general mathematics (involving rates, percentages,
simple reasoning in probability, and so on) are tougher for
students than are the straightforward computational items of
geometry and algebra. An examination of students” pertor-
mance on particular test items within the clusters lends sup-
port to this speculation. For example, the item presented in
figure 13 from general mathematics requires students to rea-
son through the probability of a certain combination of rolls
of a die.

As a group, only 50 percent of all college-level students
responded correctly to this item. While a few students chose
distractor A for the correct response (obviously incorrect by
even the most clementary reasoning), most of the #4 percent
of incorrect respondents were about equally split among the
other incorrect choices. This spread of incorrect responses
indicates that the students who missed the item are not
drawn to a particular distractor by some rational, but faulty,
logic. Nor do they miss the item by performing an inaccurate
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FIGURE 13

Item Used to Assess a Reason-based Skill in General Mathematics

A cube is painted green on 3 sides, blue on 2 sides, and white on 1 side.
What is the probability of rolling the cube and having it turn up blue 2

times in a row?

A O

D.

* Denotes correct answer.

computation. Rather. it appears that they simply do not
know how to respond at all. They cannot fathom a reason-
able strategy to deduce the correct answer; hence, they sim-
ply guess randomly or use idiosyncratic logic, equally distrib-

uting their responses among all the incorrect choices. The
results on other reason-based questions on general mathe-
muatics are similar, thereby strengthening this supposition.

When confronted by a question requiring little reasoning
and only straightforward computation, however, the students
did better. For example, 86 percent of all collegians could
perform the simple computation necessary to arrive at the
correct answer to this equation: 4x— 8 = 7x + 1. These sam-
ple questions illustrate the suspicion that collegians can com-
pute simple algebraic calculations but find reasoning prob-
lems of general mathematics much more difficult.

Ranking the percentage of collegians who achieved a
“high” rating on cach of the 23 skills further confirms the
wide disparities in achievement within the mathematics dis-
cipline. Table 5 (p. 39) shows these ranking data for all the
skills. From this perspective, one mathematics skill (practical
applications, with 28 percent of collegians demonstrating
mastery) has the greatest percentage of students in the
“high" category among all 23 skills. But another mathematics
skill (geometric calculations, with only 16 percent of stu-
dents able to demonstrate mastery) has the lowest percent-




age of students attaining a “high” ranking of all skills regard-
less of subject, except for the writing sample.

When the 23 general education skills are ranked by the
percentage of students who earned a “low” rating., however, a
different, and slightly better, picture emerges. The interpreta-
tion of ranking skills by the percentage of students who at-
tained a “low" is of course the opposite of that used when the
ranking is done by percentage of “highs.” Here, the smaller
percentage of “lows™ in a given skill reflects higher achieve-
ment for the group; that is, fewer students did nof know it.
When ranked this way, none of the mathematics skills are
among the weakest third of all 23 skills on the exam. More-
over, three of the mathematics skills are among the strongest
third of skills.

These findings suggest that. taken as a group, relatively
fewer collegians have meager mastery of mathematics than
have poor mastery of the skill in other subjects. Thus, we
can see that college-level students are apparently mixed in
their mastery of basal mathematics. Some skills they know
well, but others they have not mastered. Yet when their
mathematics achievement is compared with their mastery of
skills in English. science, and social studies, comparatively
fewer of them are grossly low in basal mathematics.

The conclusion, then, is that most collegians know at
least some medium level of basal mathematics (especially
beginning algebra), and a few, but not all of them, have
mastered particular skills in the broader general mathemat-
ics. Still. this conclusion must be viewed in the context of
looking at the extraordinarily high performance of Asian
students in mathematics.

Differences in matbematics achievement by sex

Like that for reading, achicvement in mathematics is related o
sex. but this time it favors males. By all means of analysis, it
appears that nutes know more about all kinds of mathenatics
than do females. Not only do nles show more composite
mithematics proficiency, but they are also stronger in all the
clusters, Further, males maintain this mathematical preemi-
nence across the spectrum of general education skills, In every
one of the seven mathematics-related skilks assessed, more
nuiles than females demonstrate high proficiency. When the
comparison is simply males to females, there s litle doult
about which group shows higher achievement in mathenuntics.
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Further analysis of this seemingly lopsided difference in
gender in mathematics, however, reveals an unexpected
finding. one that creates a layer of complexity to the differ-
ences between genders in mathematics. The deeper sex-
related finding is that the differences between mitles and
females seem also related o ability. Apparently, not all strata
of the ability spectrum show the same sex-related differ-
ences in mathematics achievement. While there are more
highly able males than there are highly able females in
global mathematics. the number of low-ability mules and
low-ability females is approximately the same. If the differ-
ences in gender were consistent across the ability spectrum,
one would expect not only more males at the high end of
the ability scale (as is the case) but also more mathemati-
cally inept females than males at the low end of the ability
scale. But this is not the case. An equal number of males
and females are mathematically illiterate, leaving a higher
percentage of females than males to be of medium ability in
mathematical proficiency. While most of the mathematically
talented students are male, more females than males have a
middling level of mathematical prowess. This finding is sig-
nificant in and of itsclf.

Differences in matbematics achievement

by ethnic beritiage

When achievement in mathematics for the population of col-
legiuns is examined by their respective ethnic heritage sub-
groupings, a deeply disturbing picture emerges. Achievement
among the various ethnic subgroups is widely disparate. Un-
questionably, the most troublesome part of the evidence for
comparisons in ethnic heritage is the uniformly Jow achiceve-
ment in mathematics by Blacks: African Americans. Whether
from an overall perspective, clusters of related skills, or indi-
vidual skills within the field, Blacks:African Americans do not
display a knowledge of mathematics even close to that shown
by other cthoic heritage subpopulations on this test.

In overall mathematics, Blacks/African Americans are
significantly below every other subpopulation included in
the analysis. In the three clusters of mathematics, general
math, algebra, and geometry, this subpopulation is again the
Jowest by wide margins amoag all the groups. And among
the seven mathematical skills assessed, Blacks: African
Americans had the snallest percentage of persons showing
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mastery in every one of them, and they had the largest per-
centage of persons failing each skill. For example, nearly
half (47 percent) of Blacks/African Americans could not do
simple statistical computations (e.g.. mean and range), com-
pared with about one-sixth (16 percent) of Caucasians who
could not do the same computations. A full 38 percent of
Blacks/African Americans apparently cannot identify two
perpendicular lines from among a set of straight lines (sce
figure 3).

In no other variable studied is there as great a discrepancy
in the level of mathematical achievement between groups
than that between Blacks “African Americans and other ethnic
heritage subpopulations. In other words, while differences are
apparent in mathematical achievement among the variables
included in the analysis—one sex scores higher or lower than
the other, one dass standing scores above or below the oth-
ers, and one age group shows less or more achievement than
the others—none of the differences are as large s the gap in
mathematics between Blacks: African Americans and other
ethnic heritage subpopulations. This finding is startling for
college-level students. and it is should disturb us greatly. In
fact, it is a call for action through study and remediation (see
also Wolfle 1983, who arrived at the same conclusion using
data from the National Longitudinal Study of the High School
Class of 1972 lanalysis conducted in 1979)).

As with reading and writing, the fow achicvement of
Blacks ‘African Americans may in part be attributed to infe-
rior elementary and secondary schooling. But low achieve-
ment cannot be dismissed as solely the result of interior
schooling. And dismissing inferior achicvement with a catch-
phrase like "As we all know, it's the fault of unequal funding
for schools™ is a disservice to the individuals who obviously
nced help. The myriad remedial programs extant in clemen-
tary and secondary schools seem to be of dubious value for
resulting in high achievement for postsecondary Blacks
African Americans.

The Hispanic subpopulation demonstrates miathenatical
achievement below hoth Caucasians and Asians, although it is
significantly above that of Blacks:African Americans, More-
over, their achievement is uniform within the Reld of mathe-
matics. When compared with Caucasians and Asians, Hispan-
ics show sweaker mathematical accomplishments in overall
mathematical measures as well as in all the clusters and in

In no otber
variable
studied is
there as
great a
discrepancy
in the level
of matbe-
matic
achiev
between
groups than
that between
Blacks/,
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and other
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itage sub-
populations.
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every skill. As a simple generalization, Hispanics' achievement
in mathematics is about halfway between the achievement
levels of Caucasians and Blacks/African Americans.

A comparison of achievement in mathematics between
Asians and Caucasians is a bit mixed, although it does favor
Asians. In overall math, Asians significantly outperform
Caucasians and, by extension. every other ethnic heritage
subpopulation. Moreover, they are much more able than
Caucasians in the clusters of algebra and geometry.

In the cluster of general mathematics, however, Caucasians
have a slight edge. This advantage may be explained, how-
ever, by studying the test's questions in the context of the fan-
guage differences between Caucasians and Asians. Most of
the test questions in the general mathematics cluster involve
some reading, whereas virtually all the algebra and geometry
items do not. Algebra and geometry items involve straightfor-
ward computation. On every test question in which reading is
an important part, Caucasians outperform Asians, but on
those in which only computation is involved, Asians signifi-
cantly outperform Caucasians.

Further, more Asians show mastery of six of the seven
specific skills within mathematics. Only in the specific skill
of statistical reasoning do a greater percentage of Caucasians
than Asians show mastery. And fewer Asians than any other
cthnic heritage subpopulation cannot perform a particular
skill. As a group. Asians have fewer “lows™ in every skill
than any other ethnic heritage subpopulation.

Differences in mathematics achievement

by class standing

The variable class standing reveals another interesting split
in mathematical achievement for the subpopulations of col-
legians. With this variable. the interest centers on the cate-
gory freshman. Freshmen are weakest in mathematical
achievement among all the class standing groups, which cun
probably be explained by the fact that, at the time of the
exam, many freshmen have not vet had the benefit of gen-
cral education courses. Given this circumstance, one can
hardly expect anything other than the finding shown,

The junior class standing category shows the greatest
strength in mathematics, followed closely by sophomores.
Again, the likely explanation for this finding is the time away
from coursework in mathematics, It is during the freshman
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and sophomore years that most collegians presumably com-
plete their general education requirement in mathematics. As
mathematical computation is a skill that correlates highly
with practice, it follows that the farther one is away from
practicing it, the greater the decline in scores on a mathemat-
ical test. This phenomenon is probably occurring here.

Overall, however, what is shown in the class standing
variable is the great change from freshman to senior years.
This study did not follow a cohort of students, but it arrived
at a conclusion similar to that found by Welfel and Davidson
(1986): In mathematics, freshman-to-senior gains are signifi-
cant by both logical and statistical criteria.

Differences in mathematics achievement by age

The time-away-from-coursework phenomenon is also borne
out when the scores are evaluated by the age variable. An
inverse correlational relationship apparently exists between a
collegian's age and achievement in mathematics. The highest
achievement in mathematics for an age-related group of col-
lege students is the 18- to 24-year-old group. Although this
group includes freshmen, it also incorporates most sopho-
mores, and it is the age group that probably took College
BASE closest to the time when they were enrolled in general
education coursework. As students get farther away from the
time they took their general education mathematics courses,
their achievement in most areas of mathematics declines.

The two lowest-achieving age categories are students age
30 to 34, and age 35 and older, respectively. In this case, the
interpretation is straightforward. It presumes that for groups
of individuals, the older a group is, the more likely the group
is to be removed froin mathematics courses and the daily use
of computational skills, especially those for algebra and
geometry.

One final point revealed by analysis of the data is inter-
esting for what it shows about the use of mathematics in
everyday situations. For six of the seven mathematics skills,
comparatively few students (between 11 and 16 percent) in
the two oldest age categories exhibit any strong ability. The
notable exception is the skill of practical applications in
mathematics. Here, the two oldest age categories have the
greatest percentage of students demonstrating high profi-
ciency (31 and 30 percent, respectively). For all age cate-
gories, the percentage of students showing mastery of this
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skill is high. One interpretation of this finding is that general
mathematics is a part of the daily lives of every collegian,
regardless of age. Because everybody uses general mathe-
matics regardless of age, they show similar achievement. 1t
scems that older students demonstrate increasing mastery as
they accumulate still more practice with practical applica-
tions of mathematics. This phenomenon appears to be true
only in general mathematics, however. In less-used specific
mathematics skills, such as algebra or geometry. the knowl-
edye fades with time.

As can be seen, then, achievement in mathematics is
mixed across clusters and skills for nearly all the subpopula-
tions, especially for the ethnic categories. This finding helps
us to realize the diverse academic backgrounds brought to
the subject by students when they pursue postsecondary
education. Clearly, this area should be examined by student
personnel professionals.

Findings for Science Subject

Measuring collegians® achievement in science is, of course, a
dubious proposition. No distinct discipline of “science” ex-
ists; rather. what is commonly referred to as “science™ is the
assimilation of a vast array of bits of knowledge and theories
from a variety of disciplines, including life sciences, earth
sciences, and scientific methodology. Therefore, to capture
this breadth of curriculum, the arca of science in College
BASE is looscly categorized into two broad clusters: labora-
tory and field work, and fundamental concepts. The cluster
laboratory and ficld work includes recognizing the role of
observation and experimentation in the development of
scientific theories, recognizing appropriate procedures tor
gathering scientific information, and interpreting and ex-
pressing results of observation and experimentation.

The cluster fundamental concepts of science includes an
understanding of the ideas, principles, and theories of both life
sciences and physical sciences. College BASE includes i1
multiple-choice test items in this area covering both clusters.
Data from the clusters for this subject are displiyed in table 13.

Evidence derived from considering the discipline as a
unificd whole indicates that college-level students display
knowledge of science commensurate with that level of rela-
tive knowledge they display for mathematics or social stud-
ics. Or,in less scientific language, collegians know science




TABLE 13

Science Subject and Cluster Mean Scaled Scores* for Total
Population and by Classificatory Variable

Classification Mean Scaled Score

Total Lab & Field Fundamental
Subject Work concepts

Total Population 298 297 304
Sex
Male 319 315 319
Female 289 290 297
Ethnic-Heritage
Asian 281 290 283
Black 235 239 254
Caucasian 306 305 309
Hispanic 270 273 287
Standing
Freshman 256 261 273
Sophomore 300 300 304
Junior 308 306 310
Senior 303 301 311
Graduate 307 298 311

18-21 302 302 305
22 295 294 303
23 291 291 300
24 286 287 298
25-29 294 293 304
30-34 293 290 306
35+ 297 290 313

*Score in boldface type indicates highest for each area.

to the same extent that they know mathematics or social
studics, which is the global picture for collegiuns™ achieve-
ment in scicnee,
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Looking within the discipline, however, reveals a much
more complex and intriguing picture for students’ achieve-
ment. Judging by the relative cluster scaled score, collegians
seem to have a reasonable grasp of fundamental concepts of
science, such as principles and theories of the life sciences
and the physical sciences. Their achievement in the life sci-
ences is higher than in any other area of science. By rank.
science’s cluster fundamental concepts is the second highest
cluster of all nine clusters on the exam, weighing in below
the mathematics cluster algebra but above all clusters in
English and social studies (see table 3).

This broad interpretation would seemingly lead one to
conclude good news for collegians” achievement in science.
Superficiaily, at least, it looks as though collegians know
science skills fairly well. A closer inspection shows, how-
ever, that the happy finding is relatively thin. The dat indi-
cate that, in fact, only one-quarter of all students demon-
strate mastery of each of the two skills of fundamental
concepts: life sciences and physical sciences,

Moreover. the contrary statistic, the percentage of weak
achievers, reveals that roughly equal numbers of collegians
are, regrettably, very low in these same skills: one in five for
physical sciences and one in four for life sciences. Thus.
large numbers of collegians, somewhere approaching one-
quarter of the college population, are pursuing a bachelor's
degree at an accredited college or university with inade-
quate knowledge of the fundumental concepts of science.
Further, because it can be presumed that students whose
major is not in the hard sciences take few or no courses in
science beyond their general education requirement. one
can extrapolate that approximately one-quarter of all college
graduates are scientifically unlearned.

Differences in science achievement by sex

Just as enormous sex-related differences are noted for the
disciplines of English (favoring females) and mathematics
(favoring males), large sex differences are also manifested in
science. Here, the difference favors males over feniles.
Globally, males outperform females by a 30-point scaled-
score margin, more than onc-half of a standard deviation
and an enormous difference. 1t means that, on average, a
typical middle-level male collegian shows proficiency in
science about equal to that displayed by a highly able fe-
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male. This conclusion does not account, of course, for the
range of scores in the distributions by sex. Numerous indi-
vidual cases are exceptions to the generalization. Again, the
law of the individual takes precedence. Nonetheless, the

finding holds true when the sexes are viewed as composites.

Further support for the generalized conclusion of males’
higher science achievement is found in examining differ-
ences in the two science clusters: laboratory and field work,
and fundamental concepts of science. Here. the differences
in scaled scores are 22 and 25 points, respectively. These
very large differences represent significant dissimilarities.

As follows from the global dissimilitude, the sex-related
differences in the five science skills are uniform. In each of
the five science-related skills, more males than females ex-
hibit mastery. Curiously. however. the contrary statistics are
not consistent. There are not always more low-ability fe-
males in the same skills. Actually, of the five skills. only one
has decidedly more low-ability females than males (the skill
of observation and experimentation), two are a virtual tie
(interpretive reasoning and life sciences). and the remaining
two have fewer low-ability females than low-ability males
which means that in particular science skills, females may
lag behind males in terms of high ability. but viewed in
terms of middie ability, more females than males have at
least some level of proficiency in science, We see, then, that
significantly more males than females are highly able in
science. but also that more males than females are inept at
science. Most femules seem to be about in the middle of
achievement in science: Not too many are highly talented.
but also not too many are scientifically inept.

Differences in science achievement by etbnic beritage
Examining the data on achicvement in science by ¢thnic her-
itage subpopulation also reveals wide differences among col-
legians. Such analyses reveal that Caucasians outpertorm all
other ethnic heritage subpopulations by significant margins:
moreover, a large difference separates Caucasians from the
next highest category, Asians Pacific Islanders. In the global
science score, this sepit ition is 23 scaled-score points. A
nearly equally large gap also separates these two ethnic her-
itage groups by cluster and by skill,

The differences between Caucasians” knowledge of sci-
ence and that of Hispanics, the next lower group in science
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achievement, is yet sider. And the gap between Caucasians
and Blacks/African Americans in science achievementi 71
scaled-score points, a difference of more than one standard
deviation. This gap in achievement between Caucasians and
Blacks ‘African Americans is lurger in science than it is in
English or social studies. Only in mathematics is the ditfer-
ence between these two ethnic heritage subpopulations
greater. Such a difference reveals huge disparities in knowl-
edge of broad, foundational aspects of science between
cthnic heritage groups, especially between Caucasians and
Blacks African Americans. We see that the typical middle-
level Caucasian is as knowledgeable in science as the very
brightest Bluck- African American. And like the other con-
tent areas, this difference cries out for serious attention: by
researchers and remediation by school administrators.

Achievement in science between the Asians/Pacific Is-
lander and Hispanic subpopulations slightly favors Asians. In
global science. Asians significantly outperform Hispanics but
not by large margins. By the measure of the percentage of
students in each ethnic heritage category who demonstrate
solid mastery. Asians have the advantage in three of the five
science-related skills. In the remaining two skills, the advan-
tage goes slightly to Hispanics.

An evaluation of Blacks™ African Americans” achievement in
science compitred with other ethnic heritage groups” achieve-
ment again rings @ loud alarm. Not only is Blacks™ African
Americans” achievement in science poor when compuared with
other ethnic categories, but it is also low based on intergroup
analyses. For Blacks African Americans, sciened is the weakest
subject. They are able 1o show less knowledge of science rela-
tive to the standard set than they are able o show for English.
mathematios, or social studies relative to the standards set for
those domains. A comparison of performance by the ethnic
heritage subgroups on just one science item illustrates the del-
icit for Blacks African Americans, The item shown in figure 144
was answered correctly by 39 percent of Asians and 47 per-
cent of both Caucisians and Hispanics: in comparison, only 28
pereent of Blacks African Americans knew the correct answer.

Other items reveal similar deficiencies. In fact, for every
science itemin the test, fewer Blacks: African Americans
answered correctdy than did members of any other ethanic
heritage group. The fack of skills calls for consider.ne appro-
pricitie wavs to provide assistance where it is needed.
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FIGURE 14

Item Used to Assess the Skill of Interpreting and
Expressing Results in Science

Ocean depth (X) may be determined by measuring the time (¢) it takes
sound waves moving at a known velocity (V) to travel from a vessel to the
ocean floor and back to the ship. Once the time between the departure

and arrival of the sound waves has been measured, which formula would
give the ocean depth?

ocean floor

* Denotes correct answer.
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Differences in science achievement by class standing
Science achievement analyzed by the category class standing
produces no particularly unexpected findings. Freshmen
apparently know less of science than do the more experi-
enced sophomores, juniors, seniors, and graduate students.
Freshmen's low ability is quickly reversed by the time they
hecome sophomores, whose achievement in science is only
slightly betow that of juniors and seniors. Graduate students
scem to make a jump up in science achievement. Thus, the
higher the class standing, the greater students” achievement
in science. As the test measures general education in this
ficid, one swould expect scores organized by class standing
to improve as students gain the experiences of more and
more coursework, and it is apparently the case in science.

Differences in science achievement by age
No discernible pattern of age relates to achievement in science.
Collegians in the youngest age category (18- to 21-year-olds)
seem to do better in luboratory and fieldwork than other age
groups, but the oldest age classification (35 years and older)
apparently knows morce of the fundamental concepts of science.
To muddy the waters of science achievement further. the high-
est percentage of students mastering a given science-related skill
is also divided between the youngest and oldest age categories.
Interestingly, however, the science skills showing the great-
st percentage of students who are inept is also in the oldest
age categories. The conclusion of these findings is that for most
age categories. achievement in science appears mixed. but for
the two oldest age groupings (30 to 34, and 35 and older).
science is apparently something known well or not known
at all, Few students apparently are in the middle of science
achievement for these age categories. Probably this conclusion
is tied to which older students have routine contact with sci-
ence, either though coursework or in some other contest.
While this study did not investigate the voriable of time
away from coursework, one might conjectuie that the phe-
nomenon is again operating: The farther one is removed
from a content-specific course, the less the achicevement,
especially for age category subpopuliations,

Findings for Social Studies Subject
The final content arca of general education eviduated in this
study is social studies. Like science, the field of social stud-




ies is an amalgamation of several disciplines; here, it typi-
cally includes history. economics, and geography. To reflect
this diversity, College BASE has organized social studies
around two loose clusters: history and social sciences. His-
tory incorporates a recognition of the chronology and signit-
icance of major events and movements in American and
world history, while social sciences involves recognizing
basic features and concepts of world geography and of the
world's political and economic structures. It also includes
knowing appropriate investigative and interpretative proce-
dures used in social sciences. Data for the clusters are given
in table 4. As is true for the other subjects, all skill-level
data are not given, but particularly significant differences are
described and discussed below.

Because the discipline of social studies is broadly con-
ceived. it is difficult to make particular generalizations that
will apply only to the discipline; nonetheless, collegians’
achievement in social studies can be anticipated to be on a
par with their achievement in the other wide-ranging field,
science. The summary numbers on the test bear out this
expectation. The global scaled score for the two disciplines
is identical, 298 scaled-score points (cf. table 2). This score
is fractionally behind the score achieved by collegians in
mathematics and slightly ahead of the sculed score in
English. Thus. whatever can be said about the global relative
achievement of all collegians in science can also be said
about their achievement in social studies and vice versa.

Interestingly. however. the similarities in achievement be-
tween the two disciplines hold only at the global level, Great
differences in achievement between science and social studies
are manifested by cluster and skill level. Collegiuns' achiceve-
ment within the two social studies—related clusters, history
and social sciences, is not wildly divergent as it is for the clus-
ters within science. In social studies, the scaled scores for
the two clusters are very close, indicating similar levels of
achievement for both areas. Further, the percentage of stu-
dents who demonstrate mastery of the five particular skills
within the discipline is also not grossly different. For four of
the five skills, between 2% and 27 percent of students show
strong mustery, virtually equal amounts (see table ). For the
remaining skill, the pereentage of students demonstrating
mastery is a not-too-distant 21 percent. We can see, then, that
while science achievement is widely divergent within the
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TABLE 14

Social Studies Subject and Cluster Mean Scaled Scores* for
Total Population and by Classificatory Variable

Classification Mean Scaled Score

Total Social
Subject History Sciences

Total Population 298 301 299
Sex
Male 3283 326 316
Female 287 289 290
Ethnic-Heritagc
Asian 273 275 280
Black 242 261 241
Caucasian 306 307 306
Hispanic 284 291 280
Standing
Freshman 256 266 260
Sophcmore 298 301 299
Junior 307 309 308
Senior 307 309 305
Graduate 319 322 318

18-21 295 297 297
22 292 295 293
23 291 295 281
24 293 296 294
25-29 300 3n3 299
30-34 309 312 307
35+ 335 334 329

*Score in boldface type indicates highest for each area.




discipline, the same is not true for social studies. In social

studies, the interdiscipline achievement remains fairly uniform.
The consistency is not maintained. however, when the

collegians are divided for analysis into subpopulations.

Differences in social studies achievement by sex

As is true for all the subjects, achievement in social studics is
refated to sex. Males outperform females by a vast amoun.,
36 scaled-score points. This difference in achievement by
sex is larger in social studies by six scaled-score points

than it is for any other subject. Further, the discrepancy in
achievement between the sexes extends into the clusters as
well as into the individual skills for social studies, suggesting
that, across the spectrum, males apparently know more of
social studies than do females. The differences in achieve-
ment in social studies by sex overshadow differences among
all other comparisons of subpopulations.

Differences in social studies achievement

by etbnic beritage

Among the four subgroups of ethnic heritage. Caucasians
consistently outperform the other three groups by significam
margins. Caucasians evidently know more significant histori-
cal events and understand their consequences better than do
the other ethnic heritage categories.

The percentage of Hispanic students who are able to
demonstrate mastery of most social studies skills trails Cauca-
sians by only modest margins. For most social studies skills,
the percentage of highly able students is in the high 20 per-
cents for Caucasians and in the low 20 percents for Hispan-
ics. Asian students trail Hispanics by rather large amounts.
One can conclude. then, that Hispanic collegians seem to
know more of sociul studies than do Asians and Blacks:
African Americans.

Blacks. African Americans lag far behind the achievement
of all other ethnic heritage groups in social studics. In some
cases, the gap hetween achievement for Blacks: African
Americans and the other groups is so wide as to e more than
just alarming: it is frightening. As just one example among
iy, only 6 percent of this racial category could demon-
strate mastery of the procedures of social science, compared
with 28 percent tor Caucasians, A full 43 percent of Blacks
African Americans could not demaonstrate any appreciable
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knowledge in this area. Further, an astounding 44 percent of
Blacks/African Americans apparently do not have a working
knowledge of political or economic structures. This number of
“nonmasters” is more than twice as high as it is for any other
ethnic heritage category.

Differences in social studies acbievement
by class standing
Class standing groups reveal another set of interesting find-
ings. Here, the data indicate a distinct upward trend in knowl-
edge of social studies as class standing increases. Freshmen
know less in this area than do sophomores, who are bested
by juniors, who are themselves outachieved by seniors. And
graduate students top all other class standing categories in
their knowledge of social studies. This progression of gains in
achievement that goes with increases in class standing is true
regardless of whether the point of reference is the global
score, the cluster score, or the percentage of students who
show strong mastery of individual social studies skills.
Looking at the percentage of students who demonstrate
mastery of just one of the social studies skills dramatically
illustrates this point. Consider the skill of recognizing the
significance of world events. For this skill, students must
identify and compare key institutions or participants in ma-
jor events and movements in world history, or they must
identify the sequence of major events or describe their sig-
nificance, especially as they might relate to broader histori-
cal trends. Only 11 percent of freshman but 20 percent of
sophomores, 23 percent of juniors, 24 percent of seniors,
and fully 30 percent of graduate students mastered this skill.
The relative maturity of each progressive class standing
may have something to do with the differences in collegians’
achievement in social studies. People tend to read newspapers
more regularly as they grow older, and they probably also
discuss current events more. And as one get older, one tends
to deal with more economic issues, such as loans, insurance
policies, and other daily events that may transfer into a knowl-
edge of history, economics, and geography. Hence, achiceve-
mient in social studies increases as class standing increases.

Differences in social studies achievement by age
The final category for grouping collegians is age. Based on
this variable, the subpopulations tend to parallel the finding
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for class standing; that is, knowledge increases in social
studies with age, and probably experience, as speculated
earlier. The highest age subpopulation is collegians aged 35
years and older. Significantly more persons in this group
have mastered particular social studies skills than in any
other age category. Just like the variable for class standing,
however, each group did better than its predecessor in the
age category.

These age-related differences are particularly noteworthy
in one social studies skill: recognizing basie features and
concepts of the world's political and economic structures.
Older persons apparently have a broader and much more
thorough knowledge of this area than do younger students,
as evidenced by their performance on one illustrative test
item (see figure 13).

FIGURE 15

Item Used to Assess the Skill of Recognizing the Significance of
World Political and Economic Structures in Social Studies

What is the primary purpose of the European Economic Community
(Common Market)?

+ A. foster economic cooperation and trade among members
B. improve members' agricultural and industrial production
C. provide a centralized stock market for Europe

D. regulate currency value throughout the world

* Denotes correct answer.

Buarely more than half (55 pereent) of the younger age
category, horn in 1971, could respond correctly, but nearly
three-quarters (71 percent) of collegians born before 1958
know the primary purpose of the Luropean Economic Com-
munity (Common Market). Apparently, the older a collegian,
the more aware he or she s of political and cconontic sys-
tems, It seems that some pseudopsychological component
that goes with having lived through different periods of
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history makes one age group more aware of this skill than
another. This s ‘ological interpretation presents a telling
commentary on the age-related differences in social stud-
ies skills.




CONCLUDING DISCUSSION

Making sense of the findings for this study is a complex
task. The data are voluminous. and becuuse the topic is
complex, interpretations of the data involve considerations
of context and philosophy. Contextual considerations are
important because they provide a perspective for interpret-
ing the data accurately. Implications for understanding their
true significance are garnered only through a particular phil-
osophical filter—which is not 1 say that the data are not
inherently important in their own right. but rather to ac-
knowledge and appreciate the obvious fact that to judge and
vitlue them requires something broader than merely citing
numbers and percentages.

These findings of collegians’ achievement in general edu-
cation are remarkable when viewed in any number of ways,
First, and perhaps foremost. among their semarkable aspects
is the mere fact of their existence. To date. no other study
has atempted to record on a national scale the achicevement
in general education of our college-level population. To be
sure, Pascarella and Terenzini (1991) exhaustively reviewed
the literature but labeled their stady “small and limited in
scope” (p. 153 Even Wolfle's very large and thorough Gand
excellenn analysis (1983)—often cited as a seminal work on
postsecondary achicvement—involved less than half of this
population, and that analysis employed a causal modeling
method. Another study using the ACT College Outcome
Measures Program included only about 1,000 selected stu-
dents from 10 institutions (Steele 1989). "The point remains
that Large-scale studies are unusual.

Describing this study as a “first™ does not deny that colle-
gians are an ofi-tested group. Even a casual observer knows
that college-level students frequently take tests, and an entire
body of literature reports studies on this population using,
tests of one sort or another (cf. Pascarella and Terenzini
1991, But the tests administered to collegians are typicaliy
classroom tests and small-sample instruments, which are
markedly different from College BASE.

Other national tests whose names are commaonly heard
on college campuses are also different from College BASE.
The SAT and the ACT, probubly the two most widely recog-
nized wests associated with college students, are ncither
criterion-1eferenced measures of collegiate learning in gen-
cral education nor uswally administered to college-level stu-
dents Galthough they are reguliarly administered 1o students
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still in high school for the express purposes of satisfving a
particular institution’s admissions requirements and predict-
ing freshmen grade point averages). The GRE. another com-
mon test on college campuses, also does not cover the core
content of college-level general education; it is administered
to students seeking admission to postbaccalaureate training
and graduate degrees. And one must include the myriad
specialized and professional examination, such as the LSAT
and the MCAT. Still, these tests do not assess the general
education curriculum, nor are they administered to a broad
spectrum of undergraduate collegians. It is evident, then,
that the College BASE assessment is qualitatively different
from what is done with other tests.

Not only is the assessment of college-level learning of
general education courses with College BASE singular; the
population included in the study sample is also remarkable.
The approximately 75,000 collegians in the study population
constitute a very large number of students who contributed
data. As 4 group, they are mixed in sex, ethnicity, class
standing, and age, and, as such, they may represent a cross-
section of collegians generally. As noted earlier, the students
included represent, at best. a haphazard sample. They repre-
sent only a sample of students from institutions who hap-
pened to elect to administer the test for their own reasons,
and the process of selecting students within any given insti-
tution is unknown.

Further. the colleges and universities in this study repre-
sent markedly different postsecondary institutions, helping to
give the study a sampling of data from a wide array of our
nation’s colleges and universities. The same point made for
individuals also holds for institutions: They are not statisti-
cally drawn from the population of all American colleges and
universities. The interest in the facts yiclded by the study
data centers on the enabling capacity to generalize the results
of this once study from the study sample 1o an overall popula-
tion of collegians. This large number of diverse collegians
does provide evidence that these data should be examined
seriously as a first step in understanding the achicvement of
college-level students in general education from a national
perspective,

The singularity of this study draws atention to caveats for
interpreting the findings. The caveats are also a part of our
consideration of context and philosophy mentioned at the
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beginning of this section. First among the warnings for inter-
pretation is to recognize that College BASE’s content paints a
very broad stroke for curriculum across all colleges and uni-
versities in the nation—a sort of nationwide institutional cur-
riculum, insofar as one exists at all. It reflects a given cam-
pus's curriculum only to the extent that its content may over-
lap the general education curriculum of that particular institu-
tion. As discussed earlier, general education is a widely diver-
gent concept on different campuses. In some cases, the over-
lap between the core curriculum and College BASE may be
extensive, in others less strong. Still, during construction of
the test instrument, at least 100 colleges and universities re-
viewed College BASE's content and concluded that it repre-
sents important commwonalties in their general education cur-
riculum. This agreement on content for the test represents
more consensus of a common general education core curricu-
lum than is captured by any other single source—an impor-
tant facet of the test in itself.

A second, related caveat is the need to appreciate the
evolutionary changes in curriculum, regardless of how cur-
riculum is implemented on any given campus. Curriculum is
presently undergoing major transformations, quite possibly
at a pace unparalleled in the history of American education.
While the changes are evident in all disciplines, they do not
appear to undermine the fact that, with few exceptions,
college-level students are required to take a set of courses
that circumscribe a common body of knowledge in English,
mathematics, science, and social studies.

A third caveat for interpreting the test's scores is to under-
stand that one cannot infer conclusions about any particular
general education course or class within any institution. This
link would be so weak as to be spurious.

Yet another caution in interpreting the results from this
study is to realize that the scores represent a snapshot of
achievement. There are no sampling, methodological, or
statistical controls to obviate the effects of differing ability or
other relevant variables. Certainly, such statistical controls
are important in analyzing results of achievement test-based
studies (Werts 1968).

It is important to understand the differences in achieve-
ment among the content subjects in understanding the nu-
merical findings of this study. As discussed, collegians’
achievement is similar for mathematics, science, and social
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studies, while it lags for English. We can declare collegians’
achievement in the three subjects to be alike for two rea-
sons. First, they are separated by only one scaled-score
point. a distance as close to equal as the scaling of the test
permits. Additionally, their proximity can be partially ex-
plained by an arcane assumption employed by psychometri-
cians during a test’s development: thar psychological con-
structs underlying a given discipline are distinct and a
particular set of test items can assess only one construct.
Technically, learning theorists and psychometricians refer to
this assumption as “unidimensionality”™ (cf. Lord 1980).

A consequence of the assumption of unidimensionality is
that the measurement of a given construct is unrelated to the
measurement of any other construct. Therefore, when ¢
norming group provides dati for the initial scaling of a test,
the median score is defined as a center point in the distribu-
tion. By definition, the median (or anchor) score for the
norming population is the same for all subjects. In the case
of College BASE. English, mathematics, science. and social
studies all have an anchor median of 300. When a subse-
quent tested population is very large and is characteristically
similar to the norming group. one would anticipate its mean
o be near the scaled-score anchor point for each subject—
exactly what we see in the proximity of the scores for math-
ematics, science. and social studies. For these two reasons,
then, we can confidently interpret the achievement of colle-
gians in mathematics, science, and social studies to be rela-
tively equal.

By the same reasoning, as well as by using the confidence
of statistical inference, we infer collegians” achicvement in
English to be significantly helow the other subjects. Further,
achievement in English is not monolithic. Students can evi-
dently read much better than they can write but regrettably
can do neither very well: Only one in four is an able reader,
and just one in 33 is a skilled writer. The even more distress-
ing corollary to these numbers is that more than 20 percent
of collegians are poor readers, or weak writers, or both. And
there is no ambiguity on this point: Large numbers of colle-
gians are poor readers and inept writers,

The comparatively low achievement in reading and writ-
ing is truly surprising for this college-level population.
Remember, the majority of students in the study population
completed a general education program of study before




taking the test. One would expect a large proportion of

them to easily display high reading ability, strong writing
skills, and a4 comparatively thorough knowledge of basal
literature. But, regrettably. the results of College BASE do
not support the hoped-for levels of scholastic attainment.

The finding that so few collegians are adept writers should
perturb us greatly, Writing especially cannot be sloughed off
as an archaic form of communication. While we live in an
electronic age and seem to rely more regularly on our visual
and verbal capabilities, abundant evidence still suggests that
writing is fundamental to successful communication. Know-
ing how to read is an obvious ingredient of success in our
culture.

Further. collegians’ very modest levels of achievement in
reading and writing are exacerbated by the finding that they
are also weak in understanding literature. This finding re-
veals a lack of breadth in undergraduate education. Clearly,
a liberal education should implant in students un under-
standing of a range of literature, rich in quality and repre-
sentative of different literary forms and historical contexts.
Evidently, students we not gaining this breadth in their col-
fegiate general education experiences.

Understanding wh)y. however, presents researchers a more
daunting task. We do not know whether. at the time of this
assessment, the disparities between English versus matl.omat-
ics, science, and social studies existed before students came
to college. Perhaps this snapshot of scholastic achievement
merely brings to light an antecedent academic condition.
Alternatively, students may gain more proficiency in mathe-
mutics. science, and social studies than in English while in
college. The data from this study do not explore this ques-
tion. Although national or statewide English assessments with
NAEP and other dita tend to support the notion of students’
low proficiency in English before college. the question has
not been investigated as @ scientific hypothesis and no defini-
tive conclusion can be drawn (Afflerbach 1990). Certainly,
this area is one for rescarchers to explore.

Exploring other explanations for these troublesome find-
ings leads one o engage in a course of reasoning often
based on inconclusive evidence but simultancously 1o 2
speculation that is more informed than mere conjecture. By
at least one superficial explanation, the instruction of tan-
guage ants skills has long been a mainstay of curriculum
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planners and experimenters. Yet the results have not been
nanifested as “learning English” for collegians.

The differences in achievement when comparing males
to females is especially noteworthy. It has been widely re-
corded that gender differences in achievement exist for
elementary- and secondary school-aged children. In this
study. the differences persist into college-level learning. We
also see that such gender differences pervade the curricu-
lum. For this assessment, disparities between males and
females in achievenent in general education courses exist in
cach of the four subjects. the nine clusters, and most of the
23 skills. The implications of gender differences in learning
for general education are enormous because of the contrary
trend in society to be “sex-neutral,” that is, treating males
and females as much alike as possible. This finding, too,
opens an important area for more research, including inves-
tigations into learning when such differences begin o ap-
pear. And exploring such questions as ~OFf what are such
sex-reluted differences a function?” “Are they culturally or
biclogically induced?” and “What can we do to take up the
slack for males in English and for females in mathematics.
science, and social studies?” will take time for researchers to
explore, but a world of literature exists on sex-related difter-
ences in college,

One important aspect of this study was to examine differ-
ences in achievement for various ethnic heritage groups. Be-
fore we begin to summarize these findings, however, we
need to be reminded, with @ word of caution, about under-
standing them. Simply citing who is ahead of whom is insuffi-
cient to present an intelligent and sympathetic understanding,
of the data. Stereotypes and unfuir prejudices can inadver-
tently mar interpretations because of the aw of the individual;
that is, group averages do not apply 1o any given individual.
So before forming judgments about ethnic heritage subpopu-
lations based on these data, one should consider them care-
fully to eschew spurious interpretations, keeping in mind
George Bernard Shaw's comment, “All generalizations are no
damned good, inchuding this one!™ Nevertheless, understand-
ing the findings by categories of ethnicity or nutional heritage
can provide important and usctul information.

As we saw with differences in gender, we see in examin-
ing various cthnic heritages that differences in achievement
among the groups are Large and pervasive. It is especially
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distressing to report that, by all standards of measure and
consistent with every method of analysis, Blacks'/African
Americans’ basal level of achievement in general education
is disturbingly low. It is anemic when considering the global
subject level, it is comparatively ailing at the more precise
level of content-centered clusters, and it is palpably poor at
the definitive level of particular skills. Whether the compari-
son is by a standardized score on a common scale, by the
percentage of students who demonstrate mastery. or by
distributions of achievement scores for particular subpopula-
tions, little doubt exists that Black/African American college-
level students know less of all areas of general education
than do other ethnic heritage groups. Indeed, the evidence
is unambiguously clear that between one-quarter and one-
half of all Bluck/African American collegians are inade-
quately educated in a wide variety of aspects of general
education.

This conclusion should disturb us greatly. It has implica-
tions for society, and it speaks volumes about unequal prep-
aration for college. The findings are unquestionably closely
related to income and opportunity, whether measured by
particular households or by communities, as well as to other
demographic characteristics. As long as achievement-related
demographic characteristics remain so far apart for children
in low socioeconomic neighborhoods who inevitably attend
poorer elementary and secondary schools, we will continue
to sec¢ disparitics related to cthnic heritage in learning. And
this study shows the disparities extending all the way into
college.

The socioeconomic situation for too many individuals is
intolerable, and it should be changed, immediately and dras-
tically. We simply cannot allow one ethnic heritage popula-
tion to miss opportunities for gaining achievement in the
skills of general education. As this study shows, merely ad-
mitting persons from disadvantaged backgrounds into col-
leges and universities is not sufficient amelioration of a soci-
ctal wrong,.

Class standing is another variable that offers interesting
insights into students” pedformance in general education, As
reported, older students tend to outperform younger ones,
but caution is called for in interpreting findings based on the
varible of class standing. Because College BASE is refer-
enced to distinet eriteria under tightly controlled circum-
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stances, it should be installed in a study measuring growth
over time. Such a time-related study is certainly worthwhile
for what it could reveal about growth in general education
knowledge of older students. The present study’s design
would not allow such interpretations. Further. the students
who took the test were not organized as cohorts whose
achievement could be tracked and charted from one year to
another.

The variables class standing and age lend added support
to Pascarella and Terenzini's meta-analysis (1991) of the rel-
evant literature: Extensive evidence suggests that true gains
in achievement are made in college.

In conclusion, based on these finding und their interpreta-
tions. we see that achievement in general education among
collegians is a complex and intriguing arena for exploration.
Findings and conclusions are at once disturbing and enlight-
ening. But at least by this national look at the achievement
of college-level students in general education, we begin to
gain insight into evaluating the quality and effectiveness of
American higher education.
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STEVEN J. OSTERLIND is professor of educational psychology in
the College of Education and director of graduate studies at
the University of Missouri-Columbia. His interests lie in assess-
ment, particularly test development, evaluation, and the psy-
chomerrics of measurement.

Osterlind is the principal author of Missouri's K-12 state
assessment test and the author of College BASE, a nationally
standardized test of collegiate-level general education. He
has constructed more than 45 major tests. is the author of three
measurement textbooks, and has published more than 100 arti-
cles, research studies, and technical reports on measurement,
evaluation, and assessment. Osterlind has won two AERA
national awards,

Osterlind received his undergraduate degree from California
State University in 1968 and his Ph.D. from the University of
Southern California in 1976, and completed a postdoctoral fel-
lowship at Yale University in 1979.
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